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PREFACE 
 
A field study was conducted to assess the changes in response to the integrated 
interventions along the value chain of dairy production-marketing systems and to draw 
lessons for scaling out and up purposes. The changes associated with the interventions 
were systematically captured using household level surveys, key informant interviews 
and secondary sources in Atsbi-Womberta district, northern Ethiopia. The study was 
mainly based on a randomly sampled 100 dairy producers: 50 households with crossbred 
dairy cows and 50 households with local breed dairy cows. In the survey, key parameters 
and indicator variables that can indicate the changes in dairy performance along the value 
chain framework were collected and analyzed. Results show that the number of improved 
dairy cow breeds increased by about 5.56 fold and that of beneficiary households by 5.59 
fold in 2009 compared to 2004 in the district. Similarly, the gross annual income of 
improved crossbred dairy cows beneficiaries households increased by 137% and that of 
local dairy cow breeds by 83% in 2009 compared to that of 2004.  The changes in 
increased dairy productivity and gross income could attribute to introduction of improved 
dairy technologies (crossbred cows, feed development and health services), access to 
improved input supply, credit and market information. Most importantly, the changes 
attributed to the changes in skills and knowledge of dairy farmers on effective use of 
information on emerging market opportunities and response to challenges. In the district, 
the major changes have been in the shift from traditional diary management system 
where products mainly destined for home consumption to market oriented dairy 
husbandry. Under business type dairy husbandry, farmers’ capacity to use emerging dairy 
xiii 
 
market opportunities effectively and cope with emerging challenges need to be 
strengthened. Finally, the results clearly demonstrated that the link of improved dairy 
development to market brings immediate benefit to farmers and also enhanced the 
development of improved dairy farms in return. Thus, the lessons drawn from improved 
dairy development along the value chain framework need to be scale up and out within 
and outside the district. 
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1. INTRODUCTION  
 
Ethiopia is believed to have about 141 million livestock which is the largest livestock 
population in Africa (Farm Africa, 1996). About 49 million of the livestock populations 
are cattle with 27 million females and 16 million are dairy cows (CSA, 2008). In 
Ethiopia, dairy serves as a source of income, nutrition and health for the smallholder rural 
farmers (Staal, 2002). Traditionally, dairy has been used as a source of household food 
and oxen for draft power in the rural communities. However, with income increase of the 
urban and pre-urban populations, the demand for dairy products also increased. At the 
same time, dairy management is labor intensive and supports substantial employment 
along the dairy value chain. Thus, dairy enterprise as a source of income and employment 
in the rural areas steadily increased (Staal, 2002). Consequently, new skills and dairy 
management interventions along the dairy value chain framework have been introduced 
to improve the income of rural farmers. 
 
Investment in dairy production is rewarding. This is because Ethiopia has a diverse 
topography, climate and seasonal forage sources necessary for smallholder dairy 
development. For instance, about 8000 ha bottomlands, 21,000 ha conserved steep lands, 
83,000 ha forest and 1600 ha of irrigated land served as sources of feed to dairy cows is 
available in Atsbi-Wemberta district only (OoARD, 2009). The bottomlands and irrigated 
sites are the year round green feed sources for dairy cows. Smallholder dairy producers 
also reserve feed in the form of hay and crop residue in Atsbi-Wemberta district. The 
district has about 27,008 local cows and 742 crossbred cows. The local and crossbred 
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dairy cows vary in milk productivity. The milk yield of crossbred cows ranges between 
9-21 liters per day while that of local cows is 1-5 liters/day (OoARD, 2009). 
 
Smallholder dairy production requires an introduction of specialized dairy breeds and 
increased level of inputs (nutrition and health care) and good linkages to market both for 
milk and milk products. Access to market plays a major role in the successful 
development of smallholder dairy development (Malcolm, 1999). Where there is access 
to market, dairy sector is profitable and is preferable than meat production since it makes 
more efficient use of feed resources and provides a regular income to the producer. 
Access to the market also influences the type of marketable dairy products (Leeuw et al. 
1999). For instance, fluid milk is marketed around the urban and pre-urban areas where 
civil servants and traders are concentrated in Atsbi-Wemberta district. In the less 
accessible rural areas and fasting period, milk is usually processed in to butter and the 
butter is marketed when necessary during market days in the nearby market place. 
Besides, dairy products such as yoghurt, butter milk, and local cottage–type cheese are 
marketed in the small restaurants and coffee houses. Excess fluid milk supply is often 
found during the Ethiopian Orthodox Christian fasting period when majority of the 
people avoid use of dairy products. As a partial solution to link producers and milk 
consumers, a dairy processing plant was established about 70 km from the center of 
Atsbi-Wemberta district. The processing plant has the capacity to process up to 10,000 
lit/day and able to collect milk within 100 km radius from different milk producers that 
include the district of Atsbi-Wemberta. Thus, there is a huge potential market for 
different forms of milk products in Atsbi-Wemberta district. Hence, integrated 
3 
 
interventions such as breed selection, access to feed, market and credit, and health 
services have been introduced along the dairy value chain framework to improve the 
income of rural farmers.  
1.1. Statement of the problem and research questions 
Statement of the problem 
Atsbi-Wemberta district has a potential for the commercialization of dairy in the nearby 
urban and pre-urban towns to market dairy products in the form of fluid milk and butter. 
Agro-ecologically, Atsbi-Wemberta is categorized as highland which is suitable for dairy 
production using crossbred cows. In the district, improved dairy development was started 
in 1996, with the introduction of Friesian crossbred dairy cows. Following the initial 
introduction and demonstration, farmers continued to own crossbred cows from different 
sources.  
 
Integrated interventions in input supply system, production technologies, processing, and 
marketing interventions have been introduced along the value chains of dairy 
development. These include the crossbred heifer supply, AI and bull services, 
vaccination, emerging infectious animal diseases prevention and treatment, development 
of feed sources, access to dairy production technologies, availability and access to credit 
services, access to market and market information and supportive infrastructure 
development, and capacity development on skills of dairy cows management. 
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Although, the aforementioned dairy interventions along the value chain framework were 
implemented in Atsbi-Wemberta district, the changes in the uptake of interventions in 
fluid milk and butter production, number of local and crossbred cows, processing and 
marketing pattern, breeding using AI and bull have not been documented. Moreover, the 
social and economical changes exhibited by the dairy producers, the capacity of dairy 
producers to respond to emerging opportunities and challenges, and  roles and 
relationships of various stakeholders/actors in the dairy development needs primary 
assessment and documentation. Hence, the study is initiated to get better understanding 
and insights into the changes in the uptake and income of dairy producers in response to 
the integrated interventions along the dairy value chains in Atsbi-Wemberta district. The 
results of the study can be used to broaden our existing knowledge and distill best-bet 
lessons for further improvement for dairy development and up scaling. 
Research questions 
The research questions were: 
a. What were the changes in the value-chain of dairy production-marketing systems in 
response to the integrated interventions? 
b. What was the key success lessons learned for up scaling and further improvement in 
dairy development? 
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1.2.  Objectives and significance of the study 
Objectives 
The overall objective of the study was to assess the changes in response to the integrated 
interventions along the value chain of dairy production-marketing systems and to 
recommend lessons for up scaling on dairy development and further improvement. 
Whereas the specific objectives were: 
a. To assess the changes in input supply, production technologies, processing of dairy 
products and marketing along the value chain of dairy development in response to the 
overall interventions in Atsbi-Wemberta district. 
b. To assess the changes in income and wealth status, profitability of dairy products and 
social changes such as trends in dairy producers, participation level and additional 
employment opportunities in dairy production of Atsbi-Wemberta district. 
c. To assess the capacity of dairy producers in response to emerging opportunities and 
challenges along the value chain in Atsbi-Wemberta district. 
d. To define the roles and relationships of various stakeholders/actors in developing the 
dairy production-marketing system along the value chain in Atsbi-Wemberta district. 
 
Significance of the study 
In Atsbi-Wemberta district, various public sector and other organizations have been 
played a significant role to improve dairy development in the rural areas. These include 
the introduction of improved crossbred dairy cows and popularization of improved dairy 
skills and knowledge along the dairy value chain framework.  However, the responses to 
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the integrated interventions in dairy development have not been analyzed and 
documented. Therefore, the study have addressed the magnitude of the changes along the 
value chain in response to integrated interventions and distilled best practices and 
experiences on the dairy development in Atsbi-Wemberta district. 
1.3. Scope and limitations of the study and organization 
Scope and limitation of the study 
The study distilled and captured some of the most important lessons learned for up 
scaling and recommendations for further dairy improvement. However, the study was 
restricted to specific households. Lessons drawn based on sampled households from 
selected PAs of Atsbi-Wemberta district may not represent the wide scale management 
variation in dairy development. Thus, the study might lack the ability and scope of 
representing the status of dairy development in the whole regional state or country.  
 
Organization of the thesis 
The study consists of five chapters. The first chapter deals with introduction of the study. 
The second chapter comprises relevant literature reviews. The third chapter describes the 
materials and methods which include sampling technique and data analysis procedures. 
Chapter four comprises results and discussion. In the results and discussion section 
demographic characteristic of household respondents, changes in dairy production 
technologies, dairy input supply and credit services, dairy performance and income, dairy 
processing and marketing and dairy extension services have been discussed. Summaries 
of findings and recommendations were treated in chapter five. 
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2. LITERATURE REVIEW  
2.1. What is value chain? 
Business dictionary defined value chain as interlinked value adding activities that convert 
inputs into outputs which, in turn, add to the bottom-line and help create competitive 
advantage. Agricultural value chains can include three or more of the following: 
producers, processors, distributors, brokers, wholesalers, retailers and consumers. The 
partners within the value chain usually work together to identify objectives: They are 
willing to share risks and benefits, and share in time, energy and resources to make the 
relationship work (Bammann, 2007). There are three important levels of value chain; (i) 
Value chain actors: The chain of actors who directly deal with the products, i.e. produce, 
process, trade and own them. (ii) Value chain supporters: The services provided by 
various actors who never directly deal with the product, but whose services add value to 
the product. (iii) Value chain influencers: The regulatory framework, policies and 
infrastructures (Bammann, 2007). 
 
The value chain concept has proven particularly useful for the identification and 
formulation of projects as well as in the development of strategies for improved 
agricultural and rural development. A value chain is the full range of activities required to 
bring a product from conception, through the different phases of production and 
transformation (Kaplinsky and Morris, 2001). A value chain is made up of a series of 
actors (or stakeholders) from input suppliers, producers and processors, to exporters and 
buyers engaged in the activities required to bring agricultural product from its conception 
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to its end use (Kaplinsky and Morris, 2001). The value chain approach considers both the 
added value of a product and an insight into the actors’ roles and relations. The value 
chain approach analyses a product’s development from input through production and 
processing level, transport, trade and marketing, to consumption (Diao and Dorosch, 
2007). Despite the fact that earlier work on agriculture concentrated mainly on improving 
the supply side of the respective value chains such as production conditions and output, 
recent studies have also paid attention to the demand side (Diao and Dorosch, 2007).  
2.2. The dairy value chain 
The promotion of value chains in agribusiness aims to improve the competitiveness of 
agriculture in national and international markets and to generate greater value added 
within the country or region. The key criterion in this context is broad impact, i.e. growth 
that benefits the rural poor to the greatest possible extent or, at least, does not worsen 
their position relative to other demographic groups (GTZ, 2006). The need to connect 
producers to markets has led to an understanding that it is necessary to verify and analyze 
markets before engaging in upgrading activities with value chain operators. Thus, the 
value chain approach starts from an understanding of the consumer demand and works its 
way back through distribution channels to the different stages of production, processing 
and marketing (GTZ, 2006). 
 
Globally livestock ownership currently supports or sustains the livelihoods of an 
estimated 700 million rural poor, approximately 70% of the world’s rural poor population 
(PPLPI, 2001). The dairy cow is one of the most important investments a farmer can 
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make to improve their standing because of their inherent value, the nutritional valuable 
milk produced, the work they can perform, and the way it can help diversify farming 
activities. The importance of the dairy cow is expected to increase as food imports to 
Sub-Saharan Africa (SSA) are projected to more than double by 2030 under a business as 
usual scenario (World Bank, 2008).  
 
Dairy provides rural farmers with a way to increase assets, a method to diversify income 
and nutrition. Dairy is also an important tool to address poverty, enhance agricultural 
development, and create employment opportunities beyond an immediate household or 
smallholder dairy operation. Dairy is a development tool because it “widens and sustains 
three major pathways out of poverty: (1) securing assets of the poor, (2) improving 
smallholder productivity and (3) increasing market participation by the poor” (ILRI, 
2007). The following trends will affect dairy production, particularly rural, smallholder 
livestock producers: 1) Increasing pressure on common grazing and water resources; 2) A 
shift in livestock production from a local, multi-purpose activity to an increasingly 
market-oriented and vertically-integrated business; and 3) Strong growth of industrial 
production units reliant on the use of cereal based feeds close to urban centers (PPLPI, 
2009). An estimated 60 % of the African rural population lives in areas of good 
agricultural potential, but with poor market access. Only 22 % live in areas of good 
agricultural potential and good market access. About 18 % suffer poor market access and 
poor agricultural potential (Kelley and Byerlee, 2004 cited by Koenig et al. 2008). 
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The range of products consumed, consumer habits and attitudes in relation to milk 
products vary considerably from country to country and even within a country. However, 
the nature of the product involved is the main determinant of product marketing systems 
that will develop (Malcolm, 1999). To minimize deterioration of quality in the tropics, 
milk has to be moved to the customer within two or three hours of milking, or milk 
products have to be made which will keep without refrigeration, or preservatives added to 
the fresh milk, or it has to be cooled as soon as possible on the farm or at a collection 
center. Most commonly, milk processing in tropical countries is characterized by 
inadequate technological and economic conditions. Smallholder farmers are increasingly 
trying to produce milk regularly for sale directly to customers in their village or nearby 
cities, or to private milk vendors, or to milk plant in the local region (Malcolm, 1999).  
2.3. Changes in the dairy sector of Ethiopia: a historical background 
In Ethiopia, dairy products are important sources of food and income and have not been 
fully exploited and promoted. Despite its huge numbers, the dairy productivity and the 
direct contribution it makes to the national economy is still very low (Sintayehu et al. 
2008). The recent political developments in Ethiopia coincide with three phases of dairy 
development policy. These include the Imperial regime, characterized by almost a free 
market economic system and the emergence of modern commercial dairying (1960-74), 
the socialist (Derg) regime that emphasized a centralized economic system and state 
farms (1974-91), and the current phase under the structural adjustment program and 
market liberalization (1991-present). The principal rationale for following the political 
regimes in identifying phases of dairy development in Ethiopia is that during each of 
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these three phases, the country followed a distinct political path and development policies 
that directly and indirectly influenced the dairy sector (Ahmed et al. 2003). Overall, 
policy changes during these periods were successful in reinvigorating a dairy sector that 
had been gravely affected by the socialist regime. Since 1991, macroeconomic policies, 
changes in co-operative legislation and the openness of the manufacturing sector to 
private investment all resulted in positive changes. This gave growth in the dairy sector a 
new impulse in both the pre-urban areas, where most development projects are located, 
and in rural areas, where mixed farming is practiced. Although the results obtained by the 
sector so far are positive when compared to the past, the historical performance of the 
dairy sector in Ethiopia has been disappointing given its potential (PPLPI, 2008). 
2.4. Economic contribution of dairy to smallholder farmers 
Dairy is an important component of most local farming systems in Ethiopia. Smallholder 
farmers consider dairy cows as an integral part of crop production and an essential 
component in their contribution to household food security, to agricultural operations, to 
raise capital and provide cash in times of need and to improve the quality of life in other 
ways (Wilson et al. 1999). Dairy production is a biologically efficient system that 
converts large quantities of roughage, the most abundant feed in the tropics, to milk the 
most nutritious food known to man (Leeuw et al. 1999).  
According to the description of PPLPI (2009), a simplistic description of the beginning 
and end points of the dairy sector development process used two stylized representations 
of dairy systems:  
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a. The ‘traditional system’ (also known as the smallholder subsistence) to reflect the 
smallholder, farm-household milk production and informal market systems that 
predominate in most developing countries; and  
b. The ‘commercial system’ (also known as the large-scale industrial), representing 
the large-scale industrialized production and integrated marketing that is observed 
in developed countries.  
It is important to note that elements of both models will often occur simultaneously in 
both high and low-income country settings (PPLPI, 2009). 
 
The dairy industry is the sector with the highest degree of protection due to the 
economically vulnerable position of smallholder milk producers. Milk can be used to 
make an enormous variety of high quality products. The high cost of milk as a raw 
material has necessitated a high-tech processing industry. Perishable and bulky nature of 
milk leads to the necessity of strict and comprehensive quality regulation and to a high 
transport cost (Schelhaas, 1999). 
 
In Ethiopia dairy production is economically important as sources of food and income. 
But the dairy sector has not been fully exploited and promoted. The greatest potential for 
new technologies in dairy is expected in the highlands of Ethiopia and other sub-Saharan 
Africa and Asian countries due to low disease pressure and suitable agro-climatic 
conditions for the cultivation of feed. High population densities and animal stocking 
rates, as well as easy access to markets, make it attractive to invest in market-oriented 
dairy production technologies in pre-urban areas (Tangka et al. 2002). 
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In Ethiopia, different types of dairy management systems exist following the variation in 
climate, landholding and integration with crop production. These dairy systems include 
the rural dairy system which is part of the subsistence farming system and includes 
pastoralists, agro-pastoralists, and mixed crop–livestock producers; the pre-urban; and 
urban dairy systems (Sintayehu et al. 2008). The rural small scale dairy system 
contributes about 98%, and that of pre-urban and urban 2% of the total milk production in 
Ethiopia (Ketema, 2000). The rural system is non-market oriented and most of the milk 
produced in this system is retained for home consumption. The level of milk surplus is 
determined by the demand for milk by the household and its neighbors, the potential to 
produce milk in terms of herd size and production season, and access to a nearby market. 
The surplus is mainly processed using traditional technologies and the processed milk 
products such as butter, yoghurt, butter milk, and local cottage–type cheese are usually 
marketed through the informal market after the households satisfy their needs (Tsehay, 
2001).  
2.5. Dairy feeding systems 
In Ethiopia, feeding systems in smallholder dairying are based on grazing of native 
pastures known for their low productivity. The benefits of native pasture feeding may 
range from mere exercise ground during the major part of the year to a fairly good 
pasture. During the wet season, some weight gain and milk production is achieved which 
is followed by variable loses during the dry season depending on the pressure on grazing 
land and quality and quantity of vegetation (Ranjhan, 1999). Diets based on crop residues 
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deficient in protein, energy and vitamins which restricts intake and digestibility, can be 
improved by providing supplementary nutrients. These include leguminous and non-
leguminous green forages, concentrates and specific nutrient supplements in the form of 
mineral mixtures.  
 
According to Ranjhan (1999), supplementing cellulosic waste with green forages is one 
of the most practical and traditional methods of feeding dairy cows. The dairy cows are 
allowed to forage during the day on roadside grasses, community grazing grounds, tree 
leaves, or cut grasses. In the evening they are fed straw in corals or stalls. Another form 
of use of cellulosic waste growth and milk production is the feeding of by-product 
concentrates. For milk production, one kilogram of concentrate mixture for every three 
kilograms of milk in cows will meet nutritional requirements. Dairy cows should be fed 
30 to 40 grams of common salt and mineral salt and 30 to 50 grams of trace minerals 
mixture in the daily concentrate (Ranjhan, 1999). 
2.6. Dairy cows breed improvement 
The indigenous dairy cows’ breeds have the capacity to cope with the harsh 
environmental conditions in Ethiopia. Indigenous dairy cows often have special adaptive 
traits for disease resistance, heat tolerance and ability to use poor quality feed which they 
have acquired through natural selection over hundreds of generations. Indigenous dairy 
cows need relatively less environmental modification to achieve increased productivity 
(Azage et al. 2010). The focus of breed improvement so far has been through 
crossbreeding of the local stock with exotic breeds in Ethiopia. In line with this, different 
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initiatives have been made to promote crossbreeding scheme. These include: 
establishment of National Artificial Insemination Centre (NAIC); establishment of dairy 
breed improvement and multiplication centers, with the major aim being to distribute 
improved dairy cows to smallholders (Azage et al. 2010). 
 
In Atsbi-Wemberta district, the local dairy cows are known as the Arado breed. The 
Arado breed have phenotypic characteristic of small and hardy body with red and black 
coat colors in abundance having medium and thin horns (Zerabruk et al. 2007). These 
breeds relatively have lower productive and reproductive performance even by the 
standard of other North Ethiopian breeds (Table 1). 
Table 1. Mean (±SD) for production, reproduction, bodyweight and height measurement traits in 
four indigenous cattle breeds (Raya, Arado, Medenes and Begait) of north Ethiopia. 
Trait Raya Arado Medenes Begait 
Milk yield/day (kg) 3±1 1.8±0.4 2.5±1 5±0.5 
Lactation length (days) 210±17 242±20 162±29 205±32 
Age at 1st calving (months) 41±10 50±7 42±8 38±5 
Calving interval (months) 15±3 22±3 19±5 16±2 
Adult body weight (kg) female  219±26 201±39 248±21 278±41 
Adult height (cm) female  113±4 108±4 115±2 125±4 
Source: Zerabruk et al., 2007. 
The above findings and practical observations of the local breeds of cows in Atsbi-
Wemberta district proved that they need breed improvement either by introducing well 
performing cattle breeds or crossing them with other breeds who can deliver better results 
in milk and milk products. Na Phuket (1999) illustrated that, the use of new techniques 
and knowledge in genetic upgrading allows the production of suitable dairy cows from 
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cross-breeding of local with temperate dairy breeds, cross-breeding of local with locally 
improved dairy breeds, and selection within local breeds.  Artificial insemination has 
been widely proven for rapid upgrading of local breeds (Na Phuket, 1999). 
2.7. Dairy status in Atsbi-Wemberta district 
In Atsbi-wemberta, improved dairy development started recently. Before 1991, farmers 
maintain local cows with major objective of having a pair of oxen to plow their land and 
crop threshing. Selling of fluid milk was traditionally impossible. The only marketable 
dairy product was butter. Women usually sell butter in local markets and good butter 
price often coincides with Ethiopian special holidays. Since 1991, there is a change in 
thinking and re-evaluation of means to improve the dairy sector. Ecologically, the district 
is suitable for dairy development. But there were no improved cows, vet services and AI 
services. Besides, there was critical shortage of forage to support improved dairy 
development. Most importantly, the capacity and skills of farmers on improved dairy 
management was low. The understanding of farmers for market oriented dairy 
development was low. Accordingly, various interventions in the dairy systems have been 
introduced by different actors. The government introduced dairy extension services, 
testing of improved cow’s performance along with other services. The achievement and 
changes in response to these interventions have never been documented. 
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3. MATERIALS AND METHODS 
3.1. Description of the study area 
Atsbi-Wemberta district is located about 860 km north of Addis Ababa; 65 km northeast 
of the capital of Tigray Regional State, Mekelle. This district is one of those districts in 
Tigray that borders the Afar Regional State. The district is geographically located 
13037’N latitude and 39030’E longitude. There are 16 peasant associations and 3 pre-
urban town dwellers associations in the district. A combined total area of the district is 
estimated at 1223km2 (IPMS, 2005). About 14,535 ha of the total land is cultivated land, 
8,742 ha grazing land, 3,473 ha area closure, 35,305 ha potentially cultivable land and 
89185 ha forest (including the neighboring Districts) (OoARD, 2006). 
 
According to the recent population census, the total human population of Atsbi-
Wemberta district in 2007 was 112,234 (CSA, 2008). The population of livestock in 
Atsbi-Wemberta district is 52,482 cattle, 82,950 sheep, 15,431goats, 10,882 equines and 
47,282 poultry and 19,573 bee colonies. Out of the total cattle population 27,750 were 
dairy cows. About 2.67% of the dairy cows are crossbred cows (OoARD, 2009). Agro-
ecologically, the district is classified as highland. Altitude in the area ranges from 918 to 
3,069 m and 75% of the district is in upper highlands (2600 masl or above) and only 25% 
is found in midlands (between 1500 and 2600masl) and lowlands (below 1500masl). 
Lithic Leptosols are the major and dominant soil types in the district, except in some 
parts where Vertic Cambisols are also observed (IPMS, 2005). 
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Fig.1 Location of Atsbi-Wemberta district in Tigray Regional State, Northern Ethiopia. 
 
Altitude and rainfall increases from south to north and east to west. Shortage of rainfall is 
a major constraint of agricultural production in the district. Rainfall is usually intense and 
short in duration. The average annual rainfall in (1995- 2003) was about 642 mm/yr. 
Under normal conditions, rain starts around the last days of June and usually cease at the 
end of August. As a result, Atsbi-Wemberta is one of the drought prone districts in the 
Tigray region. The district also receives short rains from Mach to April. The short rainy 
season is not reliable enough for crop production except for growing grass for livestock. 
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Nearly all the cereals and legumes are planted during the main rain: June-August (IPMS, 
2005). According to IPMS (2005) report two major farming systems have been identified 
in the district: 1) Pulse/livestock farming system in which barley is the dominant crop, 
followed by pulses, sheep fattening, dairy, apiculture and vegetables and 2) 
Apiculture/livestock farming system in which apiculture and goat rearing are the main 
activities. Besides different types of vegetables and fruits are also being introduced in the 
area (IPMS, 2005). 
 
Atsbi-Wemberta district has 32 schools at different levels i.e. seven (1-8 grade), two (1-7 
grade), four (1-6 grade), three (1-5 grade), fifteen (1-4 grade), and one (9-10 grade). In 
addition to that the district has 14 health posts, 3 clinics and one health station. It has also 
24 hour electric power supply in key areas, mobile and landline telephone connection. In 
addition to that Atsbi-Wemberta district has adequate transport facilities endowed with 
all-weather roads to the standard level RR30 (102 km) and RR10 (196 km), which avail 
connection among peasant associations and Atsbi-Wemberta district with neighboring 
districts (OoFED, 2009). 
 
In Atsbi-Wemberta district dairy production is an important source of household income. 
Out of the total 52,482 cattle population in the district, 27,008 are local cows and 742 
crossbred cows. The milk yield of crossbred cows ranges 9-21 lit/cow/day while that of 
local cows range is 1-5 lit/cow/day (OoARD, 2009). The current price of the milk 
produced in Atsbi-Wemberta district earns about five Birr/lt. In the district, farmers have 
shown a great deal of interest to acquire crossbred cows for milk production. As a result, 
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improving dairy production by implementing integrated intervention such as developing 
the skills and knowledge of farmers, developing feed sources, improving health status of 
the dairy cows, providing AI and bull services and enhancing market participation of 
dairy producers along the value chain framework is one of the priorities in the strategic 
plan of Atsbi-Wemberta district. 
3.2. Sampling techniques 
Purposeful stratified sampling was conducted on two types of dairy owners: rural and 
pre-urban (Fig.2). Within each stratum, 50 dairy farmers were randomly sampled. In the 
rural strata, six peasant associations (PA) were selected randomly: Adimesanu, Barka-
adisebha, Felege-weyni, Golgol-naele, Habes and Hayelom PAs. The number of dairy 
producers interviewed per PA was allocated in proportion to the whole dairy producers in 
the randomly selected PAs. Within the district, pre-urban dairy farmers from Atsbi, 
Haikimeshal and Dera were sampled as second strata. In each sampling strata, 25 dairy 
farmers who own crossbred cows and 25 farmers who have local breed cows were 
sampled randomly and interviewed. 
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3.3. Data collection and analysis  
Primary data was collected directly from 100 randomly selected farmers who own 
crossbred cows and farmers with local breed of cows. Dairy information was collected 
using structured and open ended interview. Additional relevant information was collected 
using interviews with OoARD experts, DAs, PA administrators, key informants and 
personal observation. Secondary data was collected from Office of Agriculture and Rural 
Fig. 2 Sampling design in rural & pre-urban sampling sites. 
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Development (OoARD), Non-Governmental Organizations (NGOs), PAs and other 
relevant institutions who played significant role in the dairy development of the district. 
The collected dairy data was analyzed and described quantitatively using SPSS version 
17.0 and MS excel. To simplify the analysis of gathered information, the collected data 
was pre-coded before entering into the computer programs. The analyzed data was 
presented and summarized using tables, percentages and graphs.  
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4. RESULTS AND DISCUSSION 
4.1. Demographic characteristics of household respondents 
Age structure. Age is one of the household characteristics important to describe 
households’ situation and can provide a clue on working ages of households. It is 
assumed that age would have a relationship with farmer's investment and decisions on the 
value chains of dairy production. The mean age of sampled crossbred dairy cows owners 
was about 47 years (range 30 to 67 years) and that of local breed of cows owners was 
47.72 (range 28 to 75 years) (Table 2). The total household members of the surveyed 
respondents were 626. Of which about 59% were in the productive age (15-65) and 41% 
unproductive age. The changes in productive and non-productive age structures among 
sampled dairy cow owners were also compared: 2004 vs. 2009. The results indicated that 
the productive age of dairy cow owners slightly increased while that of non-productive 
age slightly decreased. 
 
Table 2.  Mean distribution of sample respondents by demographic variables (mean variable 
±SD) in Atsbi-Wemberta district. 
Variables Crossbred cows owners Local cows owners 
2004 2009 2004 2009 
Age  47 ± 8.62  47.72 ± 8.79 
Number of children (<15yrs) 3.02 ± 1.27 2.52 ± 1.53 3.10 ± 1.31 2.40 ± 1.53 
Number of working age (15-65 
yrs) engaged in dairy 
2.94 ± 1.30 3.60 ± 1.63 2.82 ± 1.27 3.78 ± 1.61 
Adults (>65yrs) 0.12 ± 0.39 0.14 ± 0.38 0.16 ± 0.49 0.08 ± 0.30 
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Educational status. Educational status of dairy cows owners were compared in terms of 
the type of dairy cows and gender (Table 3). There was no meaningful difference in 
educational status of dairy farmers who own crossbred and local dairy cows. However, 
there was meaningful difference in educational status of dairy cow owners under female 
headed households (FHHs) and male headed households (MHHs). About 67% of the 
FHHs were illiterate compared to that of MHHs (21%). Similarly 74% of the MHHs were 
literate compared to 28% in FHHs. This finding is consistent with the finding of 
Suleiman (2004). He indicated that in Ethiopia MHHs are significantly more educated 
than FHHs.  
Table 3. Literacy level of respondent household heads (%) 
Literacy level Dairy cow type category Gender based category 
Crossbred 
dairy cows 
owners 
(n=50) 
Local breed 
dairy cows 
(n=50) 
FHHs 
(n=18) 
MHHs 
(n=82) 
Illiterate (can’t read  and write) 28.00 30.00 66.67 20.73 
Intermediate (can read but can’t 
write) 
6.00 4.00 5.56 4.88 
Literacy program completed (can 
read and write) 
32.00 30.00 5.56 36.59 
Primary education (1-6) 26.00 30.00 22.21 29.27 
Junior (7-8) 2.00 4.00 0 3.66 
10th grade complete 6.00 2.00 0 4.87 
* n=number of respondents 
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4.2. Changes in household income contribution, livestock composition and gender 
role  
Changes in livestock composition. The changes in the number of livestock in crossbred 
and local dairy cows owners between 2004 and 2009 is given in Table 4. The results 
indicated that in crossbred dairy cow owner households, the number of crossbred cows 
increased by about 113%, heifer by 115% and bee colonies by 96%. On the other hand, 
the numbers of local breed cows decreased by 70% and that of goats by 22%. In local 
breed dairy cows owners, the number of goats increased by 50%, bee colonies by 38% 
and crossbred cows by 31% in 2009 compared to that of 2004. 
 
Table 4. Changes in livestock type in response to crossbred and local dairy cows owners in 2004 
and 2009 in Atsbi-Wemberta. 
Livestock type Number of livestock type  
50 crossbred dairy cows owners 50 local breed dairy cows owners 
2004 2009 Change (%) 2004 2009 Change (%) 
Oxen  55 57 3.64 60 59 (1.69) 
Local breed cows  37 11 a(70.27) 55 67 17.91 
Crossbred cows 38 81 113.16 9 13 30.77 
Young bulls 13 20 53.85 20 17 (17.65) 
Young calves 51 55 7.84 40 59 32.20 
Heifers  20 43 115.00 20 25 20.00 
Goats  59 46 (22.03) 18 36 50.00 
Sheep  353 463 31.16 426 387 (10.08) 
Equines  56 63 12.50 49 52 5.77 
Poultry  183 260 42.08 194 234 17.09 
Bee colonies 28 55 96.43 13 21 38.10 
Total  893 1154 29.23 904 970 6.80 
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a number in parenthesis indicate a declining trend. 
 
Land holdings. The land ownership status of crossbred and local dairy cow owners is 
given in Table 5. The results revealed that about 86% of the crossbred and 94% of the 
local breed cow owners have own land. On the other hand, about 14% of crossbred and 
6% local breed cow owners have no land. This indicates that landless (mostly youth) 
appear to be in favor of managing crossbred than local breed dairy cows. The survey data 
revealed that an average land size of crossbred dairy cows’ owners and local breed cows’ 
owners was similar, about 0.4925 ha. The number of crossbreds of cows’ owners who 
rented in irrigated land increased from 8 in 2004 to 14 in 2009 and that of rented irrigated 
land size increased from 0.3125 ha in 2004 to 0.515 ha in 2009 (Table 6). For dairy 
production to be successful availability of adequate green fodder supply is crucial.  
Renting an irrigated land could help a year round supply of green forage. 
  
Table 5. Land ownership status of crossbred and local breed dairy cow owners in Atsbi-
Wemberta, 2009. 
Household type Do you have your own land? 
Yes No 
Crossbred dairy cows owners 86 14 
Local breed dairy cows owners 94 6 
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Table 6. Changes in land size and type ownership by crossbred and local breed dairy cow owners 
in 2004 and 2009, Atsbi-Wemberta. 
Crossbred dairy cows owners (land size is expressed in tsmdi, 1tsmdi = 0.25ha) 
Production 
year 
Own 
irrigated 
land 
Own non-
irrigated 
land 
Rented in 
irrigated 
land 
Rented in 
non-irrigated 
land 
Grazing land 
(cut and carry 
site) 
2004 1.732 (n=14) 2.027 (n=37) 1.250 (n=8) 1.413 (n=20) 0.563 (n=34) 
2009 1.736 (n=18) 1.854 (n=36) 2.036 (n=14) 1.631 (n=21) 0.746 (n=37) 
Local breed dairy cows owners (land size is expressed in tsmdi, 1tsmdi = 0.25ha) 
2004 1.317 (n=15) 1.739 (n=46) 1.625 (n=6) 1.833 (n=15) 0.730 (n=44) 
2009 1.417 (n=18) 1.750 (n=42) 1.727 (n=11) 1.567 (n=15) 0.756 (n=42) 
n= number of respondents 
 
Sources of household income. Crop livestock mix is the main sources of income in the 
farming community. Crop production contributed about 51.7% of the household income 
and livestock about 38.8% and the rest non-farm activities about 9.5% (Fig. 3). The 
contribution of livestock sector increased by 113% in 2009 compared to that of 2004.  
 
Fig 3.   Relative contribution of 
crop & livestock 
production, and off-farm 
activities to household 
income in Atsbi-Wemberta. 
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Changes in gender role in dairy production. The change in gender roles in dairy cow 
management of household members is given in Table 7. The results showed that father 
was moderately involved in feeding, health follow up, breeding and selling of dairy cows 
in 2004. These involvements remained the same in 2009. Mother was highly involved in 
feeding, cleaning, milking, processing and selling of dairy products in 2004. These 
functions remained the same in 2009. However, women moderately involved in health 
follow-up functions in 2009 whereas their involvement health follow-up was weak in 
2004. 
Women in male headed household also participated in dairy production activities such as 
feed collection, feeding, cleaning, dairy health follow up, herding, breeding, milking, 
processing, selling of dairy products and selling of dairy cows. Even though female 
children were participating in the dairy production activities, about 83 % of the milk 
processing activity was done by the mother and the rest was done by other members of 
the household. 
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Table 7. Changes in the degree of household member involvement in dairy activities in dairy 
activities in 2004 and 2009. 
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Father 5 7 2 7 8 3 0 1 8 2 
Mother  4 9 8 3 2 9 8 9 3 3 
Male child 5 7 3 5 4 1 2 2 1 7 
Female child 1 5 5 1 1 1 5 5 0 3 
20
09
 
 
Father 7 6 2 6 6 4 1 1 6 2 
Mother  4 8 8 6 3 8 8 7 3 4 
Male child 5 6 4 3 3 2 2 3 1 5 
Female child 2 5 6 2 2 3 5 5 1 4 
 
N.B: the scale 1-10 was categorized as: 0 = not involved, 1-2 = weak involvement, 3-5 = moderate involvement, 6-8 = 
high involvement and 9-10 = very high involvement. 
 
These findings concur with that of the report of Azage (2004). He reported that women 
were usually responsible for animal feeding, cleaning barns, milking, processing milk and 
marketing of livestock products. Young children, especially girls between the ages of 7 
and 15, are mostly responsible for managing calves, chicken and small ruminants and 
older boys are responsible for treating sick animals, constructing shelter, cutting grass 
and herding. The role of women in managing animals that are confined during most of 
the year is substantial and they are critically involved in removing and managing manure, 
which is made into cakes and used by the household or sold as fuel. 
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4.3. Changes in dairy production technologies 
Feed management. The feed resources of smallholder dairy producers were green fodder 
or hay from private or communally owned bottomlands, enclosures pasture, enriched 
grazing lands, rehabilitated gullies and forest areas in Atsbi-Wemberta district. Other 
feed resources include crop residues, agro industrial by products, by-product of locally 
made beverage (‘Siwa’) and aftermath. The survey result revealed that about 91% of the 
dairy producers were producing their own livestock feed from the bottomland enclosures, 
area closure, rehabilitated gullies, forest areas. The remained 9% dairy producers 
purchase additional feed from other farmers who have land in the bottomlands. 
Respondents indicated that the production and use of forage resources increased in 2009 
compared to 2004. The total green feed and hay harvested and utilized by the dairy 
producers has increased from 2310 bales in 2004 to 4127.5 bales in 2009, increased by 
about 79%. Similarly, purchasing of supplementary feeds mainly bran increased from 
39.62 ton in 2004 to 55.26 ton in 2009 increased by 40% (data not shown). According to 
the respondents and personal observation, the reason for the increase in fodder utilization 
trend was attributed to:  
 Massive efforts made by stakeholders on fodder development in bottomlands; 
 Shifting of openly grazed sites in to year round closure area and use of cut and 
carry system of feeding ; 
 Increase in the number of dairy cows.  
Besides, increase in the use of supplementary feeds in 2009 was mainly due to the 
reduced amount of rain or low forage availability which forced farmers to look for 
additional source of feed. In both production years 2004 and 2009, May was the month 
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with the highest amount of supplementary feed purchased. Taking the month of May as a 
sample, the main purpose of purchasing supplementary feeds was to feed primarily 
milking cows and pregnant cows followed by oxen (Table 8). 
 
Table 8. Response of dairy producers on purpose of purchased supplementary feeds, May 2004 
and 2009. 
Purpose of purchased supplementary feeds Production year (%) 
2004 2009 
For pregnant and milking cows 38.30 32.00 
For oxen, pregnant and milking cows 55.00 60.25 
For oxen only 6.70 7.75 
 
Traditionally, open grazing system has been the main livestock feeding system in Atsbi-
Wemberta district. In some areas, there was temporary closing of bottomlands during 
rainy season. But at the end of the rainy season, farmers were letting their animals to 
openly graze in the grass lands. This mal practice was the main reason for degrading huge 
size of grazing areas which left the bottomlands in their worst degraded condition in 
Atsbi-womberta district.  Since 2005, there have been massive interventions to transfer 
the degraded grazing lands in to productive lands by introducing cut and carry system of 
feeding and planting of improved forage species (Fig 4). 
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Fig 4. Changes in the grazing system management, 2004 and 2009. 
Among the sampled households there was no difference on the number of households 
who produce fodder around homestead, irrigated sites and arable lands between 2004 and 
2009. But the fodder types they grow did vary (Table 9). About 75% of the respondents 
grow grass and legume forage mix in 2009 compared to 34% in 2004. 
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Table 9. Farmers who grow fodder crops on the two production years. 
Type of fodder crops Farmers who grow fodder crops on the production 
year (%) 
2004 2009 
Grass only 37.50 9.10 
Forage legumes only 28.75 15.58 
Grass and legume forage together 33.75 75.32 
 
There was also some shift in understanding and knowledge about dairy feed production 
techniques and quality maintenance. About 95% of the respondents in 2009 indicated that 
they did have better knowledge of feed production techniques compared to 80% in 2004. 
The improvement in forage skills and knowledge include on farm and homestead forage 
development techniques and efficient use of forage from bottomlands and area closures, 
intercropping of leguminous forage species and fodder preservation techniques. The shift 
in knowledge on fodder production techniques were the result of intensive efforts of the 
extension service providers in collaboration with other partners. According to OoARD 
(2009), about 40% of feed for the dairy animals comes from the enclosed bottomlands, 
rehabilitated gullies, forest areas and irrigation sites. The remained 60% is covered by 
crop residues of cereals and pulses. 
 
Water resources.  There was a change in the source and means of supplying water in 
2004 and 2009 (Table 10). Dairy producers use different water resources for their 
animals. The main water resources categorized in the study were river, tap water and 
combination of dam, ponds and shallow wells. Of the sampled respondents, about 61% in 
2009 and 73% in 2004 were using river as source of water for their dairy. About 32% in 
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2009 and 17% in 2004 use tap water. About 7% in 2009 and 10% in 2004 of the 
respondents use dams, ponds and shallow wells as source of water. Besides, about 49% 
of the river water users ride their dairy cows to the river in 2009 compared to 73% in 
2004. On the other hand, about 51% of the river water users fetch and supply water at 
home in 2009 compared to 23% in 2004. 
 
Table 10. Source of water and means of providing water, 2004 and 2009. 
Type of owners Description Production year 
2004 2009 
Crossbred and 
Local breeds dairy 
cow owners 
 
Source of water (%) 
River  73 61 
Town  pipe line 17 32 
Dam, ponds and wells 10 7 
Means of providing water (%) 
Taking  the cattle to the river 77 53 
Transport  the water to home 23 47 
Crossbreds cows 
owners 
 
Source of water (%) 
River  68 56 
Town  pipe line 22 40 
Dam, ponds and wells 10 4 
Means of providing water (%) 
Taking  the cattle to the river 64 46 
Transport  the water to home 36 54 
Local breeds of 
cows owners 
 
Source of water (%) 
River  78 66 
Town  pipe line 12 24 
Dam, ponds and wells 10 10 
Means of providing water (%) 
Taking  the cattle to the river 90 60 
Transport  the water to home 10 40 
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Changes in dairy breeds. The change in dairy cow breed type between 2004 and 2009 is 
given in Table 11. About 96% of the respondents owned only crossbred cows in 2009 
compared to 60% in 2004. About 4% of the respondents own local breeds in 2009 
compared to 24% in 2004. At district level, the number of improved crossbred cows 
increased by 5.56 fold in 2009 (742) compared to 2004 (113) (Table 12 and Fig 5) and 
the number of beneficiary households increased by 5.59 fold in 2009 (580) compared to 
2004 (88) (Fig. 6). This indicate that, smallholder farmers substantially shifted from local 
breeds to improved crossbreeds particularly around pre-urban town where there is easily 
access to fluid milk market and irrigated sites where there is year round green feed 
supply. 
Table 11. Herd composition of crossbred dairy cows owners, 2004 and 2009. 
Herd composition Production year (%) 
2004 2009 
Only crossbred 60 96 
Only Local/indigenous breeds 24 4 
Mixed herd (local + crossbred) 16 0 
 
The results indicated that farmers were shifted to the most productive dairy breed than 
keeping unproductive local cows.  
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Table 12. Distribution of female headed (FHHs) and male headed (MHHs) households producing 
milk from crossbred cows (# of households/PA and number of dairy cows /PA). 
Peasant Association  Number of households producing milk from 
improved cows 
Number of 
improved dairy 
cows owned MHHs FHHs 
Hayelom 120 45 231 
Zarema 98 12 125 
Barka-adisebha 53 5 113 
Golgol-naele 71 14 84 
Felege-weyni 32 7 45 
Hadnet 20 9 31 
Rubafeleg 18 9 27 
Habes 21 1 27 
Gebrekidan 6 10 22 
Adimesanu 12 1 20 
Dibab-akorien 6 2 9 
Haresaw 2 3 5 
Kal-amin 3 0 3 
Total 462 118 742 
Source: OoARD, 2009 
 
Fig 5. Trend of crossbred dairy cows (Source: OoARD, 2009). 
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Fig 6. Trend of households producing milk from improved dairy cows, Atsbi-Wemberta.  
           Source: OoARD, 2009. 
Means of breeding dairy cows. Based on the responses of respondents, discussion with 
livestock experts and DAs and personal observation, the most reliable source of breeding 
was natural mating. About 98% of local cows’ owners and 8% of crossbred cows owners 
rely on natural mating mainly bull service as a primary option for their breeding purpose. 
The artificial insemination (AI) service has been started at the end of 1990’s with the 
main purpose of local breed improvement in Atsbi-Wemberta district. But the AI service 
was not efficient enough due to various reasons. Some of the reasons mentioned were 
lack of well trained technicians as the operators were veterinary technicians with limited 
capacity, reluctance of farmers to use AI service due to taboos based on cultural values, 
and in-adequate knowledge of AI among the dairy producers.  
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In the mean time, WVE, an NGO operating in the area, initiated bull service in 1999 by 
availing financial assistance to introduce crossbred bulls. Those crossbred bulls were 
meant to give free service to the community. The bulls were kept with selected farmers 
who had contractual agreement with office of agriculture of the district to provide 
adequate breeding service for every farmer and to own the bull after three and half years. 
After three and half years the bull would be private property of the keeper with full 
responsibility of the bull’s future. During the three and half community service the bull 
had full access to freely graze in the communal closure grazing areas. 
According to the respondents and personal observation, artificial insemination services in 
the district were showing tangible improvement in 2009 comparing the situation in 2004. 
For instance, 82% of crossbred dairy cows owners were using artificial insemination in 
2009 compared to 30% in 2004. The AI service was solely provided by the Office of 
Agriculture and Rural Development. According to OoARD (2009), AI service in the 
Atsbi-Wemberta district was provided in three veterinary clinics located in Dera, 
Haikimeshal and Atsbi pre-urban towns with four AI technicians operating. The prime 
beneficiaries of the service would also be residents of these pre-urban towns and farmers 
from nearby PAs. 
 
The trend in using AI service for all types of cows is increasing, despite the fact that the 
number is too small comparing with the number of cows in the district (Fig 7). The 
direction leaning towards using AI service was due to improvements in the service 
delivery performance of AI technicians, increased knowledge of dairy producers on AI 
and availability of adequate semen in the district.  Though, adequacy of the AI breeding 
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service was getting better and better from time to time; 55% farmers in 2004 and 94% 
farmers in 2009 believed that problems were revealed which required extensive efforts to 
solve. Some of the reasons where AI was not efficient enough in the district were: 
 Lack of ability of farmers to detect when the cow is in heat,  
 Lack of communication between farmers and AI service providers and  
 Remoteness of areas and absence of transportation facilities. 
 
 
Fig 7. Trend of AI service for crossbred dairy cows in Atsbi-Wemberta district. 
          Source: OoARD, 2009.  
 
Changes in dairy health management. Livestock health services were provided at three 
veterinary clinics located in Atsbi, Haikimeshal and Dera towns in Atsbi-Wemberta 
district. In these veterinary clinics, professionals ranking from Doctor of Veterinary 
Medicine (DVM) to veterinary technicians were posted. Services provided in these 
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veterinary clinics range from surgery to provision of gastro intestinal tablets. Besides, 
there are ten veterinary posts located in Kelisha-emni, Era, Michael-emba, Kal-amin, 
Habes, Adimesanu, Felege-weyni, Zarema, Rubafeleg and Hadnet PAs. The veterinary 
posts were run by Community Veterinary Agents (CVA) who was trained members of 
the local community. Services of these veterinary posts were limited to provision of 
spraying and dipping service for external parasites and treatment of internal parasites by 
providing gastro intestinal tablets. Any services beyond these two were referred to the 
veterinary clinics posted either in Atsbi, Haikimeshal or Dera pre-urban towns.  
According to the respondents, major health problems facing their milking and pregnant 
cows were mastitis, internal parasites, external parasite, brucellosis and blackleg. 
Changes in diseases appearance in 2004 and 2009 as function pregnant and lactating 
dairy cows are given in Table 13. 
 
Table 13. Changes in disease appearance, 2004 and 2009.  
Major health problems 
observed 
Number of cows affected in the production year 
2004 2009 
Lactating 
(n=89) 
Pregnant 
(n=84) 
Lactating 
(n=79) 
Pregnant 
(n=75) 
Mastitis 73 3 63 3 
Internal parasites 46 21 22 13 
External parasites 40 37 31 43 
Brucellosis 7 51 4 42 
Blackleg 1 30 24 27 
 
Respondents indicated that mastitis, internal and external parasites and brucellosis 
showed a decreasing trend in lactating cows in 2009 compared to 2004. On the contrary, 
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blackleg increased in 2009 compared to that of 2004. According to the respondents, 56 
cattle in 2004 and 26 cattle in 2009 were lost due to different diseases. The data revealed 
that death rate from infectious diseases decreased by 115% in 2009 compared to 2004. 
These achievements indicated that there are improvements in the knowledge of farmers 
on infectious diseases and quality of vet service provided. As an indicator, respondent 
farmers’ satisfaction rate on the vet services raised to 92% in 2009 compared to 40% in 
2004.  
4.4. Changes in dairy input supply and credit services 
Changes in forage planting materials supply. The changes and trend of forage planting 
materials is given in Table 14. Planting of fodder trees has shown an increased trend by 
1.37 fold between 2005 and 2009. Similarly planting of Napier grass and Phalaris 
aquatica split increased by 22.7 fold between 2005 and 2009. Even though planting of 
fodder trees showed a general increased trend, planting of Sesbania sesban decreased by 
2.75 fold between 2005 and 2009. Besides, other forage seeds of Rhodes, alfalfa, 
Phalaris aquatica, Cassia struti were supplied between 2005 and 2009. As a result, 1241 
ha of degraded grazing land was enriched between 2005 and 2009. 
IPMS in close collaboration with the district OoARD has introduced forage planting 
materials. These include establishment of Napier grass as green feed along the irrigated 
areas, river banks and gullies, Phalaris and Rhodes in rehabilitated degraded grazing 
lands and forage tree legumes (Tree Lucerne and Sesbania). At present, about 5740 ha of 
bottomlands have been put under area closure and forage used by cut and carry feeding 
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system of management and the amount of fodder harvested from these areas increased by 
4.4 fold in 2009 compared to 2004. 
Some of the reasons for the success in forage development and supply of forage seeds 
were district OoARD and IPMS have managed to integrate different partners and 
resources within and outside Atsbi-wemberta district. Some of the efforts made were: 
 Supply of forage seed by integrating different stakeholders such as TARI, ILRI, 
REST and BoARD.  
 Upgrading the capacity of fodder multiplication centers in the district.  
 Arranging study tours to better performing areas of Tigray (Southern, Eastern, 
Central and North Western zones of Tigray)  and  
 Organizing fodder development field days within the district were among the 
efforts between 2005 and 2009.  
 
Table 14. Number of fodder grasses and trees planted and the fodder harvested annually. 
Type of fodder grasses 
and trees  
Unit Number of fodder grasses and trees planted annually 
2005 2006 2007 2008 2009 
Napier grass  Cuttings 10,000 33,997 138,520 143,150 335,760 
Phalaris aquatica Split 12,000 65,000 107,000 122,000 207,000 
Sesbania sesban 
(Sesbania) 
No. 388,613 334,011 250,423 282,779 141,219 
Chamaecytisus 
palmensis (Tree 
Lucerne) 
 
No. 
277,948 338,911 356,213 400,716 773,032 
Amount of  fodder 
harvested  
Ton 19,525.3 30,422.5 50,137.2 28,005.7 85,083.2 
Source: OoARD, 2009. 
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Changes in dairy breed supply. Supply of crossbreds in Atsbi-Wemberta district has 
passed two phases. The first phase was from 1996 up to 2006, and second phase from 
2007- till present. In the first phase of dairy cows supply World Vision Ethiopia (WVE) 
was supplying crossbred cows to dairy producers. In the second phase credit service for 
dairy development was made available by Dedebit Credit and Saving Institution 
(DECSI).  
 
Majority of the supply was carried out by purchasing dairy cows from different suppliers 
in and outside of the district. Crossbred dairy cows were supplied from dairy producers in 
the nearby towns such as Adigrat, Mekelle, Wukro and Dessie. In some cases, purchase 
of crossbred dairy cows was carried out from dairy producers who had heifers to be 
marketed in Atsbi-Wemberta. During purchase of dairy cows for the district, a team of 
livestock experts and farmers from the district was formed for the purpose of buying 
healthy and productive crossbred cows. In rare cases, during purchasing of crossbred 
dairy cows semi autonomous status of purchasing was practiced. In such cases dairy 
beneficiary farmers are responsible to search, select, negotiate and settle the price of 
crossbred heifer on their own and payments would be carried out by the credit delivery 
institution later on. In this case, farmers might seek some technical assistance, but 
everything would be done by the farmers themselves.  
 
Changes in access to credit services. In Atsbi-Wemberta district, credit for dairy 
production was available in two ways: either in cash or in kind. The respondents 
indicated that there is access to credit for the purchase of dairy cows. Other inputs such as 
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feed cost, concentrates, vaccination and treatment, housing construction and other related 
expenses were supposed to be covered from the producers. Respondents answer whether 
credit service was available for dairy production (Table 15). Based on the survey results, 
access to credit between 2009 and 2004 was the same. However, farmers who took credit 
but do not repay their loan fully were not entitled to take loans for the second time. 
Hence, farmers’ use of credit decreased to 60% in 2009 compared to 92% in 2004. 
 
Table 15. Access to credit service for dairy production, 2004 and 2009. 
Farmers who have access credit Production year (%) 
2004 2009 
Yes 92 60 
No 8 40 
 
Availability of credit service for dairy producers was found to be crucial as Feder et al. 
(1985) stated that credit programs may enable farmers to purchase inputs or acquire 
physical capital, needed for technology adoption. Tiruneh et al. (2001) has also stated that 
farmers’ access to credit is possible if one is willing to buy inputs included in the 
extension program at a given price.  
 
Changes in veterinary/medical supply. According to the respondents, 99% in 2004 and 
96% in 2009 of the veterinary service and supply of medicines was carried out by 
governmental institutions. Private drug supply increased by 4% in 2009 compared to 1% 
in 2004. Nearly all the veterinary services and vet drugs supply was channeled through 
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these institutions. At district level, there is one private veterinary drug supplier, with 
limited services of selling vet drugs for internal and external parasites.  
4.5. Changes in dairy performance and income 
Changes in milk productivity and lactation length. According to the respondents, 
average milk productivity (lt/cow/day) for crossbred dairy cows was 10.82 lt in 2009 
compared to 7.17 lt in 2004 (Table 16). For local dairy cows, the milk productivity was 
2.06 lt/cow/day in 2009 compared to 1.53 lt/cow/day in 2004. The result coincides with 
the report of OoARD (2009) which stated that the milk yield of crossbred cows ranges 9-
21 lt/day/cow while that of local cows range is 1-5 lt/day/cow in Atsbi-Wemberta district. 
 
Table 16. Average milk productivity (lt/day/cow) of local and crossbred dairy cows in 2004 and 
2009 in Atsbi-Wemberta. 
Type of 
milking cows  
Milk production  Production year Change 
(%) 2004 2009 
Crossbred 
cows 
Total milk produced (lt/year) 130,852.00 197,465.00 51.00 
Average milk production 
(lt/day/cow) 
7.17 10.82  
Local breed 
cows 
Total milk produced (lt/year) 27,850.00 37,497.00 34.60 
Average milk production 
(lt/day/cow) 
1.53 2.06  
 
Total milk production of crossbred and local breed dairy cows in 2004 and 2009 is given 
in Table 9. Average daily milk productivity of crossbred cows increased by about 51% in 
2009 compared to 2004 and that of local cows by 34.6% (Table16). This was due to the 
integrated efforts excreted on fodder availability, improvements in animal health services 
and breeding technologies. Above all, the increased knowledge of farmers on dairy cows’ 
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management through different trainings, study tours to exemplary areas inside and 
outside the district was another reason for the milk production improvement. Lactation 
length of the crossbred and local dairy cows is given in Table 17.  About 78% of 
crossbred dairy cows the lactation length was 7 to 9 months in 2009 compared to 74 % in 
2004. On the other hand, 68% of local cows had 4 to 6 months of lactation period in 2009 
compared to 76% in 2004 showing a decreasing trend. However, the 7 to 9 months 
lactation period for the local dairy cows increased to 28% in 2009 compared to 12% in 
2004. 
 
Table 17. Comparison of lactation length of crossbred and local breeds of cows of respondents, 
2004 and 2009 (%). 
 
Production year Lactation length Breeds of cows 
Crossbred Local breed 
 
 
2004 
1-3 months 0 8 
4-6 months 24 76 
7-9 months 74 12 
9-10 months 2 4 
>10 months 0 0 
 
2009 
4-6 months 14 68 
7-9 months 78 28 
9-10 months 8 2 
>10 months 0 2 
 
Improvements in daily milk yield of cows could be considered as one of the strategies to 
increase the overall milk production in the areas i.e. assuming that persistency and 
lactation length is improved. This could be achieved through nutritional management 
interventions during the most critical periods of the lactation period and life cycle. 
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Improvements in nutritional management during the later quarter of pregnancy and 
during early lactation period could increase peak milk yield, improve persistency and 
increase lactation length (Azage et al. 2000). 
 
Changes in income and wealth status. Based on the responses of surveyed dairy 
producers, the annual income from sale of milk and milk products, heifers and cows was 
substantially increased (Table 18 and Fig. 8). Accordingly, the income from sale of dairy 
products, heifer or dairy cow increased by about 104.4% in crossbred and 66.8% in local 
breeds of cows’ owners in 2009 compared to 2004. Surveyed farmers think that an 
increase in income dairy producers came from: 
 The extra time and efforts exerted by farmers and extension service providers to 
increase dairy productivity through better management and  
 Tremendous increase in prices of milk, heifer and dairy cows. 
 
Table 18. Income of households from sale of dairy products, 2004 and 2009. 
Type of dairy cows 
owners 
Measurement Income in the production year 
(ETB/household/yr) 
Changes 
(%) 
2004 2009 
Crossbred cows 
owners 
Average 2,326.24 4,754.10 104.4 
Total 116,312.00 237,705.00 104.4 
Local breed cows 
owners 
Average 1,275.72 2,127.99 66.8 
Total 63,786.00 106,399.00 66.8 
 
Among the respondents, the wealth which came from livestock based assets was 
computed by comparing the sellable value of livestock in the household in 2004 and 
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2009. Accordingly, income of crossbred dairy cow owners increased by 137% and that of 
local cow owners by 83% in 2009 compared to 2004. For the crossbred dairy cows 
owners the average sellable value of livestock was 23,537 ETB in 2009 compared to 
9,929 ETB in 2004. Contribution of dairy in the estimated livestock based asset was 
51.43% in 2009 compared to 37.63% in 2004 for crossbred dairy cow owners. The result 
revealed that the crossbred dairy cows were becoming critically important components of 
the livestock asset for the crossbred dairy cow owning households. 
 
Fig 8. Wealth estimate of households, 2004 and 2009. 
 
Household expenditure covered by income from dairy production is shown in Table 19. 
Household expenditure covered by income from dairy was catagorized in three levels: 0-
25%, 26-50% and 51-75%. For the crossbred dairy cows owners 0-25% expenditure level 
decreased to 36% in 2009 compared 78% in 2004. Whereas, the 26-50% expenditure 
level increased to 48% in 2009 compared to 14% in 2004. Similarly, the 51-75% 
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expenditure level increased to 16% in 2009 compared to 8% in 2004. For the local breed 
dairy cows owners 0-25% expenditure level decreased to 62% in 2009 compared 92% in 
2004. Whereas, the 26-50% expenditure level increased to 36% in 2009 compared to 8% 
in 2004.  
 
Table 19. Household expenditure covered by income from dairy production, 2004 and 2009. 
Type of dairy cows 
owners 
Production year Household expenditure covered by income 
from dairy (%) 
0-25 26-50 51-75 
Crossbred cows owners 2004 78 14 8 
2009 36 48 16 
Local breed cows owners 2004 92 8 0 
2009 62 36 2 
 
Interestingly, the surveyed respondent farmers were asked to classify their wealth status 
based on their income by comparing the year 2004 and 2009. The result revealed that 
about 61% of the dairy producers were categorized as poor farmers in 2004. Whereas, 
about 85.9% of the dairy producers were classified as medium farmers in 2009 (Fig. 9). 
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Fig 9. Changes in household wealth status as described by the respondent farmers in 2004 
and 2009. 
4.6. Changes in dairy processing and marketing 
Changes in dairy marketing. The changes in the annual volume of marketed fluid and 
processed milk for crossbred and local breed dairy cows in 2004 and 2009 is given in 
Table 20. In 2004, the volume of marketed fluid milk from crossbred cows was 2.64 fold 
higher than the marketed processed milk around pre-urban PAs. In 2009, the annual 
volume of marketed fluid milk from crossbred cows was 3.49 fold more than the 
processed milk in the pre-urban PAs. With local breed cows, the volume of marketed 
processed milk was 2.59 fold higher than that of marketed fluid milk in the pre-urban 
PAs in 2004 whereas the volume of processed milk sold was 1.8 fold more than the fluid 
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milk sold in 2009. This indicates that fluid milk sell of improved and local dairy cows is 
increasing in the pre-urban PAs. Similar trend is observed for the volume of marketed 
fluid and processed milk from improved crossbred and local breed cows in rural PAs 
(Table 20). 
Table 20. Comparison of marketed fluid milk with processed, 2004 and 2009. 
Category of 
PAs 
Type of  dairy 
cows 
Amount of fluid milk sold 
(lt/yr) 
Amount of milk processed 
and sold (lt/yr) 
2004  2009  2004  2009  
Pre-urban  
PAs 
Crossbred cows 17700 29015 6707 8322 
Local breed cows 2477 4009 6406 7415 
Total 20177 33024 13113 15737 
Rural  
PAs 
Crossbred cows 7728 28035 7208 8259 
Local breed cows 2720 5553 6354 6522 
Total 10448 33568 13562 14781 
 
Respondents indicated that the milk from local cows was relatively small in quantity and 
rich in fat content in which farmers tend to process it rather than sold it as fluid milk. 
Based on the observation and reasons mentioned by farmers and extension workers, the 
trend for the sale of fluid milk was increased in 2009 compared to 2004. Some of the 
reasons mentioned were availability of market information (Figs. 10 and 11) and ease of 
traditional taboos which deter selling of fluid milk. Above all, the trend for processing 
dairy products decreased in both types of cows was due to the increased price of fluid 
milk. The average price of fluid milk was as high as 4.73 Birr/lit in 2009 compared to 
2.73 Birr/lit in 2004. The surveyed respondents revealed that availability of market 
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information was improved in 2009 compared to the previous years. Besides, the 
proportion of dairy producers who had access to available market information increased 
by 87% in 2009 compared to 47% in 2004. 
 
Fig 10. Proportion of dairy farmers (%) with access to market information in 2004 and 
2009. 
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Fig 11. Comparison of delivery rate of market information, 2004 and 2009. 
 
According to the survey result, fluid milk and butter was marketed for individual buyers, 
retailers and combination of both individuals and retailers (Table 21). There was no 
change in potential buyers of butter in 2004 and 2009. On the other hand, a change in 
buyers of fluid milk was shown in 2004 and 2009. About 60% of the fluid milk was 
marketed to individuals in 2004. While 71% of the fluid milk in 2009 was sold for 
combination of retailers and individual buyers. 
 
Table 21. Recipients of fluid milk and butter, 2004 and 2009 (%).  
Dairy products recipients Dairy products 
Fluid milk Butter 
2004 2009 2004 2009 
Individuals 60 22 21 20 
Retailers 11 7 17 19 
Combination of individuals and retailers 29 77 62 61 
 
Changes in milk processing and utilization. According to the respondents, about 46% 
of the fluid milk from local dairy cows was allocated for processing in 2004 (Table 22). 
This proportion was decreased to 37% in 2009. Similarly, the milk from crossbred dairy 
cows allocated for processing was about 26% in 2004, but the proportion was decreased 
to 18% in 2009. The remaining amount of milk was allocated for home consumption and 
feeding their calves. 
Among the respondents about 90% of them usually practice processing of milk at 
household level. About 82% of the farmers also mentioned that processing took place 
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every three days when there is enough milk to be processed. But the number of days 
could extend to four up to five days during low milk production months. 
 
Table 22. Milk allocated for different purposes at household level, 2004 and 2009. 
Catego
ry of 
PAs 
Type of 
cows 
Amount of 
fluid milk 
marketed 
 (lt/yr) 
Amount of milk 
processed 
(lt/yr) 
Amount of milk 
for calf feeding 
(lt/yr) 
Amount of milk 
consumed as 
fluid milk (lt/yr) 
2004 2009 2004 2009 2004 2009 2004 2009 
Pre-
urban 
PAs 
CBCs 17700 29015 6707 8322 2573 3559 5180 4583 
LBCs 2477 4009 6406 7415 1637 2034 2231 3841 
Total 20177 33024 13113 15737 4210 5593 7411 8424 
Rural 
PAs 
CBCs 7728 28035 7208 8259 1616 3959 3874 6531 
LBCs 2720 5553 6354 6522 1319 2171 4293 5836 
Total 10448 33568 13562 14781 2935 6130 8167 12367 
 
For processing the milk should be fermented either in a plastic container or other local 
materials made from clay. Butter is made from sour milk (‘rigo’ in Tigrigna) which was 
made to sour for 3-4 days. ‘Laga’ is the local name given for the churner which is made 
from clay or plastic. The milk holding capacity of ‘Laga’ is about ten liters. But the milk 
to be churned should be limited to 70% holding capacity of the churner. According to the 
farmers, limiting to 70% capacity was for the purpose of allowing air to circulate inside 
the churner. Milk produced every day was collected in the collection clay or ‘Laga’ 
smoked with a woods called Acacia etbaica (locally known as ‘Seraw’), Terminalia 
brownie (locally known as ‘Korenet’), and in some cases Cassia arereh (locally known 
as ‘Hambohambo’). Purpose of smoking the clay churner or ‘laga’ was to add flavor to 
the product and to kill the microorganisms. The amount of milk collected for a single 
56 
 
churn varies with the number of milking cows and their productivity. The amount of milk 
collected was ranging from 5-10 liters, and the amount of butter produced per churn 
ranges from 250-600 gm depending on the type feed the cows were getting. Grass or hay 
fed cow gave better amount of butter compared to cows fed cereal straw. The buttermilk 
(locally known as ‘Awso’) is boiled, cooled and made to local cottage-type cheese 
(locally known as ‘Ajibo’). 
4.7. Changes in dairy extension services 
Dairy capacity building and knowledge management. In Atsbi-Wemberta district, 
improved dairy production was started in 1996 by introducing crossbred dairy cows. The 
number of crossbred dairy cows has been increasing due to the continuously improving 
extension service delivery, farmers’ tendency towards using AI service and intensive 
efforts in forage development to ease fodder problems. Following the initial introduction 
and demonstration, farmers continued to own crossbred cows from different sources. 
According to majority of respondent dairy producers, their initial source of knowledge on 
improved dairy cows management was gained from training and experience sharing tour 
within and outside Atsbi-Wemberta district (Fig 12). 
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Fig 12. Initial source of knowledge on improved dairy production. 
 
Accordingly, the survey result revealed that about 85% of the dairy producers in the 
study had received trainings in one or more training periods which focused on improved 
dairy production. The number of training days ranged from few days (88%), few weeks 
(9.4% farmers) and a month (2.4% farmers). The number of training days was computed 
by calculating frequency of training attended and number of days allocated for a single 
training arrangement. According to the respondents, the trainings on improved dairy 
production given were carried out at FTC level (56.47%), District level (8.24%), regional 
level (1.18%) and combination of FTC and district (34.41%). 
 
Dairy producing farmers in Atsbi-Wemberta district usually seek information on dairy 
development from different sources. Multiple knowledge sources showed a better chance 
to bring about change in attitude and knowledge of farmers compared to single 
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knowledge source. Response of surveyed respondents revealed that dairy producing 
farmers diversified their source of knowledge on improved dairy production (Fig 13 and 
14). Even though there was slight change along the years, the data revealed that farmers 
are still dependent on extension workers as their primary source of knowledge. But the 
use of combination of information resources for dairy development has increased to 48% 
in 2009 compared to 19% in 2004. As a result, 96% dairy producing respondent farmers 
believed that they have developed the capacity to respond to emerging challenges in the 
dairy production. 
 
Fig 13. Source of knowledge and information, 2004 and 2009. 
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Fig 14. Source of market information, 2004 and 2009. 
 
Changes in dairy actors roles and integration. A discussion to identify actors in the 
improved dairy development and their integration was carried out with a group of DAs, 
district livestock experts and dairy farmers. According to the group discussion results 
there were twelve different actors participated in promoting and supporting improved 
dairy development in Atsbi-Wemberta district (Table 23). The actors have been 
intervening in the dairy development related activities and services in Atsbi-Wemberta 
district. Among some of the core activities were 1) provision of technical knowledge 
through capacity building and knowledge management, 2) supply of inputs (especially 
crossbred cows, veterinary medicines and equipments and fodder seed), 3) mobilization 
and coordination of collective action, 4) delivery of extension service: AI service, fodder 
development and animal health related services and 5) availability of credit services.
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Table 23. Actor type and role at the start of the program and 2009. 
Actor 
 
Core activities and services(i) Ownership 
type(ii) 
Scope/mand
ate of 
operation(iii) 
Status(iv) 
at the start 
of the 
project 
2009 
BoARD  Provision of technical knowledge/information 
 Supply of inputs  (dairy cows) 
Public Regional 2 2 
OoARD  Provision of technical knowledge/information/creating market linkage, 
capacity building, knowledge management… 
 Supply of inputs and materials 
 Mobilization and coordination of collective action/service delivery 
 Mobilization of loan dispersal and repayment 
 Availing services of production technologies- AI service, fodder, health 
Public Local 2 2 
WVE  Provision of technical knowledge on dairy development -training and 
exposure visits (Debrezeit area) 
 Dairy cows and fodder seed supply 
 Construction of veterinary posts 
 Veterinary drugs and equipments supply 
philanthropic 
organizations 
International 2 1 
DECSI  Credit service for purchasing dairy cows Local  NGO Regional 2 2 
PA 
administration 
 Mobilization and coordination of collective action/service delivery Community 
organization 
Local 2 2 
District 
administration 
 Mobilization and coordination of collective action/service delivery Public Local 1 1 
 
N.B: (i) Core activities and roles could be described as research, education, extension, etc, (ii) Ownership could be listed as public, private, community 
organization, non-profit and philanthropic organizations, (iii) Scope/mandate of operation: local, regional, national and international, (iv) Ranks 0 = not active in 
the area; 1 = present in the area but less active; and 2 = present in the area and fully active in the project. 
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Table 24. Actor type and role at the start of the program and 2009. Continued... 
Actor 
 
Core activities and services(i) Ownership 
type(ii) 
Scope/mand
ate of 
operation(iii) 
Status(iv) 
at the start 
of the 
project 
2009 
Dairy farmers  Technology adoption 
 Knowledge sharing and dissemination to other fellow farmers 
 Local suppliers of heifer for other farmers 
private Local 2 2 
Women Affairs 
Bureau 
 Supply of dairy cows to poor women 
 Capacity building to farmers engaged in dairy production 
 Mobilization and grouping of women 
Public Regional 0 1 
Tigray war 
veterans 
association 
 Supply of dairy cows ( loan to disabled members of the association) Association Regional 0 1 
IPMS  Capacity building to farmers who are engaged in dairy production 
 Knowledge management practices- experience sharing visits to Adigrat 
and Mekelle 
 Facilitating enhancement of forage production and fodder seed supply. 
NGO National 0 2 
Irish aid  Dairy cows supply 
 Budgetary support for capacity building of farmers on dairy production 
NGO International 2 0 
Land O’  lakes  Provision of technical knowledge/information NGO National 1 0 
 
N.B: (i) Core activities and roles could be described as research, education, extension, etc, (ii) Ownership could be listed as public, private, community 
organization, non-profit and philanthropic organizations, (iii) Scope/mandate of operation: local, regional, national and international, (iv) Ranks 0 = not active in 
the area; 1 = present in the area but less active; and 2 = present in the area and fully active in the project. 
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Table 25. Actor interactions at the beginning of improved dairy production development (1996) 
Actors (1-n) Actors (1-n)  
(a) Interactions in 1996 and use indicators: 0 = no interactions; 1= weak interactions; 2 = strong interaction.  
 
BoARD OoARD WVE DECSI Dairy 
farmers 
Women 
Affairs 
Bureau 
Tigray war 
veterans 
association 
IPMS Irish 
aid 
PA 
administration 
District 
administration 
Land 
O’ 
lakes 
BoARD  2 0 2 2 1 0 0 2 1 1 0 
OoARD 2  2 2 2 2 0 0 2 2 2 0 
WVE 0 2  0 2 0 0 0 0 1 2 0 
DECSI 2 2 0  2 0 0 0 0 2 2 0 
Dairy farmers 2 2 2 2  0 0 0 2 2 1 0 
Women Affairs 
Bureau 
1 2 0 0 0  0 0 1 0 0 0 
Tigray war 
veterans 
association 
0 0 0 0 0 0  0 1 0 0 0 
IPMS 0 0 0 0 0 0 0   0 0 0 0 
Irish aid 2 2 0 0 2 1 1 0  0 1 0 
PA 
administration 
1 2 1 2 2 0 0 0 0  2 0 
District 
administration 
1 2 2 2 1 0 0 0 1 2  0 
Land O’ lakes 0 0 0 0 0 0 0 0 0 0 0  
 
 Page | 63  
 
 
Table 26. Actor interactions in 2009 
Actors (1-n) Actors (1-n)  
(b) Interactions in 2009 and use indicators: 0 = no interactions; 1= weak interactions; 2 = strong interaction.  
 
BoARD OoARD WVE DECSI Dairy 
farmers 
Women 
Affairs 
Bureau 
Tigray war 
veterans 
association 
IPMS Irish 
aid 
PA 
administration 
District 
administration 
Land O’ lakes 
BoARD  2 2 2 2 1 0 1 0 1 1 2 
OoARD 2  1 2 2 1 1 2 0 2 2 1 
WVE 1 1  0 1 0 0 0 0 1 1 0 
DECSI 2 2 0  2 0 0 0 0 2 2 0 
Dairy farmers 2 2 1 2  2 2 2 0 2 2 1 
Women Affairs 
Bureau 
1 1 0 0 2  0 1 0 1 1 0 
Tigray war 
veterans 
association 
0 1 0 0 2 0  1 0 1 1 0 
IPMS 0 2 0 0 2 1 1  0 2 2 2 
Irish aid 2 0 0 0 0 0 0 0  0 0 0 
PA 
administration 
1 2 1 2 2 1 1 2 0  2 0 
District 
administration 
1 2 1 2 2 1 1 2 0 2  0 
Land O’ lakes 2 1 0 0 1 0 0 2 0 0 0  
 Page | 64  
 
5. SUMMARY AND RECCOMENDATIONS  
 
The field study was conducted with the objective to assess the changes in response to innovative 
integrated interventions along the value chain framework and to draw lessons for scaling up and 
out of best dairy practices in the district and beyond. The results clearly show that the gross 
average income from improved crossbred dairy cows increased by 104% and that of local breed 
dairy cows by 67% in 2009 compared to that of 2004 in Atsbi-Womberta district. Average milk 
productivity (lt/year/cow) increased by 51% for crossbred dairy cows and by 35% for local breed 
dairy cows in 2009 compared to 2004. The changes in increased dairy productivity and gross 
income could attribute to:  
 Use of improved dairy technologies such as introduction of crossbred cows, improved 
feed development and health services; 
 Facilitation on improved input supply and access to credit in the use of dairy 
technologies; 
 Changes in the market value of heifer and dairy products and access to market 
information; 
 Changes in the skills and knowledge of beneficiary farmers for use of better information 
on emerging market opportunities and response to challenges. 
 
The changes in dairy breed type, from local to improved crossbreed dairy cows substantially 
improved the income of farmers. The immediate benefit of farmers on improved dairy 
investment have encouraged farmers to shift from local to improved crossbred dairy cows in 
2009 compared to that of 2004. Hence, the crossbred dairy cows increased by 36% while that of 
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local dairy cows decreased by 20% in 2009 compared to that of 2004. The shift in dairy breed 
type has been associated with the innovative feed development. About 78% of the grazing 
bottomlands changed from traditionally open grazing into area closure with cut and carry system 
of dairy feeding. From bottomlands, farmers harvest about 2-3 times green feed per year. 
Besides, irrigated areas expanded to about 2220 ha of land in 2009 in the district. Farmers grow 
legumes and Napier grass in the irrigated buffer zones and use crop residues such as irrigated 
maize. Hence, the irrigated lands also serve as year round sources of green feed.  Furthermore, 
most of the steep grazing lands has been rehabilitated and enriched with natural and planted 
forages. The area fully put under area closure and uses cut and carry system of animal feeding. 
Changes in dairy breed type and feed development have been associated with the changes in 
health service of the dairy cows. In this respect, the government in collaboration with the 
community and others introduced community based vet services and vet experts to provide vet 
services in the district. For this purpose, 10 vet posts have been established and are functional in 
the district. As a result, the prevalence of most dairy diseases and parasites reduced in 2009 
compared to 2004. 
 
There has been tremendous support and facilitation in the input supply and access to credit to 
increase the uptake of improved dairy management in the district. However, most of the input 
supply has been facilitated by the extension service providers and found to be a huge burden to 
the extension service providers in addition to their technical support. Private input supply 
providers have been emerging as drug and heifer suppliers. But their contribution is still very 
low. The private input supply providers need to be strengthened. The involvement of private 
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input suppliers such as landless youth or school dropouts might be another means of employment 
opportunities and also help to sustain improved dairy production. 
 
With increasing income of buyers, the demand for dairy products increased. This was expressed 
by the shift in higher volume of marketed fluid milk than processed milk in 2009 compared to 
that of 2004. Most of the fluid milk has been marketed to individuals and small café or coffee 
houses mushrooming in the pre-urban towns. In this respect, the number of direct beneficiaries of 
improved dairy interventions increased by about 5.59 fold and that of average income by 5.56 
fold in 2009 compared to 2004. This is the aggregate result of the changes in skills and 
knowledge of dairy beneficiaries along the value chains. The approach of the dairy interventions 
was participatory, knowledge based and market oriented. Besides, the intervention approach has 
been holistic-focused on the major dairy system components such as breed improvement, feed 
development and provision of health services. In the district, the major changes have been in the 
shift from traditional diary management system where products mainly destined for home 
consumption to market oriented dairy husbandry. Under business type dairy husbandry, farmers’ 
capacity to use emerging dairy market opportunities effectively and cope with emerging 
challenges need to be strengthened. Finally, the results clearly demonstrated that the link of 
improved dairy development to market brings immediate benefit to farmers and also enhanced 
the development of improved dairy farms in return. Thus, the lessons drawn from improved dairy 
development along the value chain framework need to be scale up and out within and outside the 
district. 
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1. INTRODUCTION 
 
Ethiopia is believed to have about 141 million livestock which is the largest livestock population 
in Africa. About 49 million of the livestock populations are cattle with 27 million females and 16 
million are dairy cows (CSA, 2008). In Ethiopia, dairy serves as a source of income, nutrition 
and health for the smallholder rural farmers (Staal, 2002). Traditionally, dairy has been used as a 
source of household food and oxen for draft power in the rural communities. However, 
withincome increase of the urban and pre-urban populations, demand for dairy products also 
increased. At the same time dairy management is labor intensive and supports substantial 
employment along the value chain. Thus, dairy enterprise as a source of income and employment 
in the rural areas steadily increased. Consequently, new skills and dairy management 
interventions along the dairy value chain have been introduced to improve the income of rural 
farmers. 
 
Investment in dairy production is rewarding. This is because Ethiopia has a diverse topography, 
climate and seasonal forage sources necessary for smallholder dairy development. For instance, 
about 8000 ha bottomlands, 21,000 ha conserved steep lands, 83,000 ha forest and 1600 ha of 
irrigated land served as sources of feed to dairy cows in Atsbi-Wemberta district (OoARD, 
2008). The bottomlands and irrigated sites are the year round green feed sources for dairy cows. 
Smallholder dairy producers of Atsbi-Wemberta district also reserve feed in the form of hay and 
crop residue. The district have about 27,008 are local cows and 592 crossbreed cows. The local 
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and cross breed dairy cows vary in milk productivity. The milk yield of crossbred cows ranges 
between 9-21 liters per day while that of local cows is 1-5 liters/day (OoARD, 2008). 
 
Smallholder dairy production requires an introduction of specialized dairy breeds and increased 
level of inputs (nutrition and health care) and good linkages to market both for milk and milk 
products. Access to the market plays a major role in the successful development of smallholder 
dairy development (Malcolm, 1999). Where there is access to market, dairy sector is profitable 
and is preferable than meat production since it makes more efficient use of feed resources and 
provides a regular income to the producer. Access to the market also influences the type of 
marketable dairy products (Leeuw et al, 1999). For instance in Atsbi-womberta district, fluid 
milk is marketed around the urban and pre-urban areas where civil servants and traders are 
concentrated. In the less accessible rural areas, milk is usually processed in to butter and the 
butter is marketed when necessary during market days in the nearby market place. Besides, dairy 
products such as yoghurt, butter milk, and local cottage–type cheese are marketed in the small 
restaurants and coffee houses. 
 
Excess fluid milk supply is often found during the Ethiopian Orthodox Christian fasting period 
when some people avoid use of dairy products. As a partial solution to link producers and milk 
consumers, a dairy processing plant is established about 70 km from the center of Atsbi-
Wemberta district. The processing plant has the capacity to process up to 10,000 lit/day and able 
to collect milk within 100 km radium from different milk producers. Thus, there is a potential to 
market milk in different forms in Atsbi-Wemberta district. Hence, integrated interventions such 
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as breed selection,  access to feed, market and credit, and health services has been introduced 
along the dairy value chains to improve the income of rural farmers.  
1.1 Statement of the problem 
Atsbi-Wemberta district has a potential for the commercialization of milk products in the nearby 
urban and pre-urban towns to market dairy products in the form of fluid milk and butter. Agro-
ecologically, Atsbi-Wemberta is categorized as highland which is suitable for dairy production 
using cross breed cows. In Atsbi-Wemberta district, improved dairy development was started in 
1996, with the introduction of 177 Friesian crossbreed dairy cows. Following the initial 
introduction and demonstration, farmers continued to own cross breed cows from different 
sources.  
 
The integrated interventions in input supply system, production technologies, processing, and 
marketing interventions have tried to address various crucial issues along the value chains of 
dairy development. These value chain strings have tried to address; the crossbreed supply, AI 
and bull services, vaccination, emerging infectious animal diseases prevention and treatment, 
development of feed sources, access to dairy production technologies,  availability and access to 
credit services, accessibility of market and market information and supportive infrastructure 
development. 
 
Although, the aforementioned interventions along the value chain of dairy production were 
implemented in Atsbi-Wemberta district, the changes in the production of fluid milk, butter 
production and supply, number of local and crossbreed cows, processing and marketing pattern, 
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breeding using AI and bull have not been documented. Moreover, the social and economical 
changes exhibited by the dairy producers, capacity of dairy producers in response to emerging 
opportunities and challenges; roles and relationships of various stakeholders/actors in the dairy 
development needs assessment and documentation. Hence, the study is initiated to get better 
understanding and insights in to the changes in income of dairy producers in response to the 
integrated interventions along the dairy value chains in Atsbi-Wemberta district. The results of 
the study can be used to broaden our existing knowledge and distill best-bet lessons for further 
improvement for dairy development and up scaling. 
1.2 Research questions 
The proposed study will address the following questions: 
c. What are the changes in the value-chain of dairy production-marketing systems in response 
to the integrated interventions? 
d. What was the key success lessons learned for up scaling and further improvement in dairy 
development? 
1.3 Objectives 
General objective 
To assess the changes in response to the integrated interventions along the value chain of dairy 
production-marketing systems and to recommend lessons for up scaling on dairy development 
and further improvement. 
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Specific objective 
e. To assess the changes in input supply, production technologies, processing of dairy products 
and marketing along the value chain of dairy development in response to the overall 
interventions in Atsbi-Wemberta district. 
f. To assess the changes in income and wealth status, profitability of dairy products and social 
changes such as trends in dairy producers, participation level and additional employment 
opportunities in dairy production of Atsbi-Wemberta district. 
g. To assess the capacity of dairy producers in response to emerging opportunities and 
challenges along the value chain in Atsbi-Wemberta district. 
h. To define the roles and relationships of various stakeholders/actors in developing the dairy 
production-marketing system along the value chain in Atsbi-Wemberta district. 
1.4 Significance of the study 
In Atsbi-Wemberta, various public sector and other organizations have played a significant role 
to improve dairy development in the rural areas. These include the introduction and 
popularization of improved dairy skills and knowledge along the dairy value chain.  However, 
the responses to the integrated interventions in dairy development have not been analyzed and 
documented. Therefore, the study will address the magnitude of the changes along the value 
chain in response to integrated interventions and will distill best practices and experiences on the 
dairy development in Atsbi-Wemberta district. 
 1.5 Scope and limitations of the study 
The study will distill some important lessons for up scaling and recommendations for further 
dairy improvement. However, the study will be restricted to the district and lessons will be 
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drawn based on sampled households from selected PAs of the Atsbi-Wemberta district. Thus, the 
study might lack the ability and scope of representing the status of dairy development in the 
whole country. 
 
2. LITERATURE REVIEW 
2.1 What is value chain? 
Business dictionary defined value chain as interlinked value adding activities that convert inputs 
into outputs which, in turn, add to the bottom line and help create competitive advantage. 
 
Agricultural value chains can include three or more of the following: producers, processors, 
distributors, brokers, wholesalers, retailers and consumers. The partners within the value chain 
will work together to identify objectives and are willing to share risks and benefits and will 
invest time, energy and resources to make the relationship work (Bammann, 2007). There are 
three important levels of value chain; (i) Value chain actors: The chain of actors who directly 
deal with the products, i.e. produce, process, trade and own them. (ii) Value chain supporters: 
The services provided by various actors who never directly deal with the product, but whose 
services add value to the product. (iii) Value chain influencers: The regulatory framework, 
policies and infrastructures (Bammann, 2007). 
 
The value chain concept has proven particularly useful for the identification and formulation of 
projects as well as in the development of strategies for improved agricultural and rural 
development. A value chain is the full range of activities required to bring a product from 
conception, through the different phases of production and transformation. A value chain is made 
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up of a series of actors (or stakeholders) from input suppliers, producers and processors, to 
exporters and buyers engaged in the activities required to bring agricultural product from its 
conception to its end use (Kaplinsky and Morris, 2001). 
 
The value chain approach considers both the added value of a product and an insight into the 
actors’ roles and relations. The value chain approach analyses a product’s development from 
input through production and processing level, transport, trade and marketing, to consumption. 
Despite the fact that earlier work on agriculture concentrated mainly on improving the supply 
side of the respective value chains e.g. production conditions and output, recent studies have also 
paid attention to the demand side (Diao and Dorosch 2007).  
2.2 The dairy value chain 
The promotion of value chains in agribusiness aims to improve the competitiveness of 
agriculture in national and international markets and to generate greater value added within the 
country or region. The key criterion in this context is broad impact, i.e. growth that benefits the 
rural poor to the greatest possible extent or, at least, does not worsen their position relative to 
other demographic groups. The need to connect producers to markets has led to an understanding 
that it is necessary to verify and analyze markets before engaging in upgrading activities with 
value chain operators. Thus, the value chain approach starts from an understanding of the 
consumer demand and works its way back through distribution channels to the different stages of 
production, processing and marketing (GTZ, 2006). 
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Livestock ownership currently supports or sustains the livelihoods of an estimated 700 million 
rural poor, approximately 70% of the world’s rural poor population (PPLPI, 2001). The dairy 
cow is one of the most important investments a farmer can make to improve their standing (ILRI, 
2003) because of their inherent value, the nutritional valuable milk produced, the work they can 
perform, and the way it can help diversify farming activities. The importance of the dairy cow is 
expected to increase as food imports to Sub-Saharan Africa (SSA) are projected to more than 
double by 2030 under a business as usual scenario (World Bank, 2008). Not only does livestock 
currently contribute up to 80 percent of the agricultural gross domestic product in developing 
countries (ILRI, 2007), World Bank classifies livestock as a high-value market and reports this 
market is the fastest-growing agricultural market in most developing countries (World Bank, 
2008).  
 
Dairy provides rural farmers with a way to increase assets, a method to diversify, and income 
and nutrition. The horticulture agro-industry in Ethiopia often provides workers with milk 
believed to counter pesticide poison. Kenyan HIV sufferers often receive goat milk and school 
lunch programs are important and increasing markets in many countries. Dairy is also an 
important tool to address poverty, enhance agricultural development, and create employment 
opportunities beyond an immediate household or smallholder dairy operation. Livestock is a 
development tool because it “widens and sustains three major pathways out of poverty: (1) 
securing assets of the poor, (2) improving smallholder productivity and (3) increasing market 
participation by the poor” (ILRI, 2007). The following trends will affect livestock production, 
particularly rural, smallholder livestock producers: 1) Increasing pressure on common grazing 
and water resources; 2) A shift in livestock production from a local, multi-purpose activity to an 
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increasingly market-oriented and vertically-integrated business; and 3) Strong growth of 
industrial production units reliant on the use of cereal based feeds close to urban centers (PPLPI, 
2009). 
 
An estimated 60 % of the African rural population lives in areas of good agricultural potential, 
but with poor market access. Only 22 % live in areas of good agricultural potential and good 
market access. 18 % suffer poor market access and poor agricultural potential (Kelley and 
Byerlee, 2004 in Koenig et al., 2008). 
 
Milk  production and consumption levels, the range of products consumed, and consumer habits 
and attitudes in relation to milk products, vary considerably from country to country and even 
within a country. However, the nature of the product involved is the main determinant of product 
marketing systems that will develop. To minimize deterioration of quality in the tropics, milk has 
to be moved to the customer within two or three hours of milking, or milk products have to be 
made which will keep without refrigeration, or preservatives added to the fresh milk, or it has to 
be cooled as soon as possible on the farm or at a collection center. Most commonly, milk 
processing in tropical countries is characterized by in adequate technological and economic 
conditions. Small farmers are increasingly trying to produce milk regularly for sale directly to 
customers in their village or nearby cities, or to private milk vendors, or to milk plant in the local 
region (Malcolm, 1999).  
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2.3. Changes in the dairy sector of Ethiopia: a historical back ground 
Dairy production among the sector of livestock production systems is a critical issue in Ethiopia 
where livestock and its products are important sources of food and income, and dairying has not 
been fully exploited and promoted in the country. Despite its huge numbers, the livestock 
subsector in Ethiopia is low in production in general, and compared to its potential, the direct 
contribution it makes to the national economy is limited (Sintayehu et al., 2008). 
 
The recent political developments in Ethiopia coincide with three phases of dairy development 
policy. These include the Imperial regime, characterized by almost a free market economic 
system and the emergence of modern commercial dairying (1960-74), the socialist (Derg) regime 
that emphasized a centralized economic system and state farms (1974-91), and the current phase 
under the structural adjustment program and market liberalization (1991-present). The principal 
rationale for following the political regimes in identifying phases of dairy development in 
Ethiopia is that during each of these three phases, the country followed a distinct political path 
and development policies that directly and indirectly influenced the dairy sector (Ahmed et al., 
2003). 
2.4. Economic contribution of dairy to farmers 
Dairy production is a biologically efficient system that converts large quantities of roughage, the 
most abundant feed in the tropics, to milk the most nutritious food known to man (Leeuw et al., 
1999). As a simplistic description of the beginning and end points of the dairy sector 
development process, two stylized representations of dairy systems are used:  
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c. The ‘traditional system’ (also known as the smallholder subsistence or Southern tropical 
model) to reflect the smallholder, farm-household milk production and informal market 
systems that predominate in most developing countries; and  
d. The ‘commercial system’ (also known as the large-scale industrial or Northern cold-chain 
model), representing the large-scale industrialized production and integrated marketing 
that is observed in developed countries.  
It is important to note that elements of both models will often occur simultaneously in both high 
and low-income country settings (PPLPI, 2009). 
 
The dairy industry is the sector with the highest degree of protection due to the economically 
vulnerable position of small milk producers. Milk can be used to make an enormous variety of 
high quality products. The high cost of milk as a raw material has necessitated a high-tech 
processing industry. Perishable and bulky nature of milk leads to the necessity of strict and 
comprehensive quality regulation and to a high transport cost (Schelhaas, 1999). 
 
Dairy production is a critical issue in Ethiopia, where livestock and its products are more 
important sources of food and income, and dairy has not been fully exploited and promoted. The 
greatest potential for new technologies in dairy is expected in the highlands of Ethiopia and other 
sub-Saharan Africa and Asian countries, due to low disease pressure and good agro-climatic 
conditions for the cultivation of feed. High population densities and animal stocking rates, as 
well as easy access to markets, make it attractive to invest in market-oriented dairy production 
technologies in pre-urban areas in these regions (Tangka et al., 2002). 
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Dairy production is practiced almost all over Ethiopia involving a vast number of small or 
medium or large-sized, subsistence or market-oriented farms. Based on climate, land holdings 
and integration with crop production as criterion, dairy production systems are recognized in 
Ethiopia; namely the rural dairy system which is part of the subsistence farming system and 
includes pastoralists, agro-pastoralists, and mixed crop–livestock producers; the pre-urban; and 
urban dairy systems (Sintayehu, 2008). The rural smallholder dairy production system in 
Ethiopia contributes to 98%, while the pre-urban and urban dairy farms produce only 2% of the 
total milk production of the country (Ketema, 2000). 
 
The rural system is non-market oriented and most of the milk produced in this system is retained 
for home consumption. The level of milk surplus is determined by the demand for milk by the 
household and its neighbors, the potential to produce milk in terms of herd size and production 
season, and access to a nearby market. The surplus is mainly processed using traditional 
technologies and the processed milk products such as butter, yoghurt, butter milk, and local 
cottage–type cheese are usually marketed through the informal market after the households 
satisfy their needs (Tsehay, 2001).  
  
3. RESEARCH METHODOLOGY 
3.1. Description of the study area 
Atsbi-Wemberta district is located about 860 km north of Addis Ababa; 65 km northeast of the 
capital of Tigray Regional State, Mekelle. About half of the distance from Mekelle to the capital 
of the district, Enda-selassie, is off the main road from Mekelle to Adigrat to the east departing at 
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the town of Agula’e. Atsbi-Wemberta district is one of those districts in Tigray that borders the 
Afar Regional State, and is geographically located 13037’N latitude and 39030’E longitude. 
There are 16 PAs and three town dwellers associations in the district. A combined total area of 
the district is estimated at 1223km2 (IPMS, 2005). 
 
According to the recent district population census, total human population of Atsbi-Wemberta 
district in 2007 was 112,234 (CSA, 2008). The population of livestock in Atsbi-Wemberta 
district is 52,482 cattle ( 27,008 local and 592 cross breed cows ), 82,950 sheep, 15,433goats, 
10,882 equines and 47,282 poultry and 19,573 bee colonies (OoARD, 2008). 
 
Agro-ecologically, the district is classified as highland. Altitude in the area ranges from 918 to 
3,069 m and 75% of the district is in upper highlands (2600 masl or above) and only 25% is 
found in midlands (between 1500 and 2600 masl) and lowlands (below 1500 masl). Lithic 
Leptosols are the soil types covering nearly 100% in the district, except in some parts where 
Vertic Cambisols are also observed (IPMS, 2005) 
 
In Atsbi-Wemberta district dairy production is an important source of household income. Out of 
the total 52,482 cattle population in the district, 27,008 are local cows and 592 crossbreed cows. 
The milk yield of crossbred cows ranges 9-21 lit/day while that of local cows range is 1-5 lit/day 
(OoARD, 2008). The current price of the milk produced in Atsbi-Wemberta district earns five 
Ethiopian Birr /liter. Farmers in Atsbi-Wemberta district have shown a great deal of interest to 
acquire crossbred cows for milk production. As a result, improving dairy production by 
implementing integrated intervention such as developing the skills and knowledge of farmers, 
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developing feed sources, improving health status of the dairy cows, providing AI and bull 
services and enhancing market participation of dairy producers along the value chain is one of 
the priorities in the strategic plan of Atsbi-Wemberta district. 
3.2. Sampling techniques 
Sampling will be purposively categorized in to two sites: rural and pre-urban (see fig 1). Within 
each sampling site 50 dairy farmers will be randomly selected. The number of dairy farmers to 
be interviewed per PA will be allocated in proportion to the number of dairy producers in the 
randomly selected six PAs. In the rural areas, six PAs will be selected randomly. Due to the 
limited number of pre-urban towns, Atsbi, Haikimeshal and Dera are the only pre-urban towns 
selected purposively. In the rural and pre-urban sites, 25 dairy farmers who own crossbreed cows 
and 25 farmers who have local breed cows will be selected randomly and interviewed. 
 
 
 
 
 
 
 
 
 
 
 
Atsbi-wemberta district 
Rural 
Local dairy cows’ 
holder 
 
25 
100 
Pre-urban 
Cross breed dairy 
cows’ holder 
 
Cross breed dairy 
cows’ holder 
 
Local dairy cows’ 
holder 
 
25 25 25 
50 50 
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3.3. Method of data collection  
Primary data will be collected directly from 100 randomly selected farmers who own crossbreed 
cows and farmers with local breed of cows. At this portion of data collection procedure, 
structured and open ended interview will be prepared which includes all information supporting 
the proposed study. Other relevant information’s, observations and personal interviews with 
OoARD experts, DAs, PA administrators and key informants will be collected qualitatively. 
Secondary data will be sought from OoARD, NGOs, PAs and other relevant institutions who 
played significant role in the dairy development of the district. 
3.4. Data analysis 
The tools for data analysis would be descriptive statistics such as percentages, frequencies, mean 
and standard deviations. Correlation analysis will be used to assess the relationship between the 
independent and dependent variables. Items difficult to analyze using the data analysis tools will 
be analyzed qualitatively based on interview and group discussion with extension workers, dairy 
producers and key informants at PA and district level. 
Fig. 1 sampling design 
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4. WORK PLAN 
Activities Schedule 
Literature search  October-November 2009 
Presentation of proposal December 2009 
Purchasing of materials December 2009 
Data Collection April 2009  
Data entry and processing May- August 2010 
Analysis and writing of thesis draft  September-November 2010 
Submission of the thesis November 2010 
 
  
5. BUDGET 
5.1. Stationery          
Items Unit Amount Unit cost (ETB) Total cost (ETB) 
Re-writeable CD dick No. 2 25.00 50.00 
Note book (small) No. 12 10 120.00 
Staples Pack 10 5.00 50.00 
Scotch tape  No. 1 20.00 20.00 
Note book (big) No. 2 15.00 30.00 
Pen  Pack. 1 50.00 50.00 
Flash disc 4GB 1 600.00 600.00 
Computer paper Pack 6 50.00 300.00 
hp Laser jet printer cartridge No. 4 1000.00 4000.00 
Total     5,220.00 
ETB = Ethiopian Birr 
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5.2. Fuel  
Type of fuel Required fuel (lit) Unit price (ETB) Total  (ETB) 
Gas oil for OoARD vehicle 400 9.90 3,960.00 
Total   3,960.00 
 
5.3. Per Diem  
Man power No. of persons No. of days Per diem rate (ETB) Total (ETB) 
Enumerators 12 15 70 12,600.00 
OoARD Driver 1 15 58 870.00 
Total    13,470.00 
5.4. Cost summary 
Cost category  Amount (ETB) 
Stationery 5,220.00 
Fuel  3,960.00 
Per diem 13,470.00 
Grand total 22,650.00 
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Annex 2. Interview schedule 
 
M.A. (RD) Interview schedule 
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CHANGES IN THE VALUE CHAIN OF DAIRY DEVELOPMENT IN RESPONSE TO 
INTEGRATED EXTENSION INTERVENTIONS: THE CASE OF ATSBI-WOMBERTA 
DISTRICT, NORTHERN ETHIOPIA. 
 
 
 
 
 
 
 
April, 2010 
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Objective 2: To assess the changes in income and wealth status, profitability of dairy 
products and social changes such as trends in dairy producers, participation level and 
additional employment opportunities in dairy production of Atsbi-Wemberta district. 
Socio-economic status 
1. Personal Information 
1.1 Name of enumerator____________________________ 
1.2 Name of household head_________________________ 
1.3 Sex_______ Age _______  
1.4  Marital status                 1.    Single     2.    Married 3.    Divorced       4.    Widow      5.    Widower 
 1.5 Have the household head attended formal education (put)     Yes _______ No _______      
1.5.1 If yes, what is the highest grade attended?  _______grade 
1.5.2. If No,         1. Cannot read and write         2. Can read and write       3.  Can read but can’t write 
1.6 Details of household  
No.                     Category Number and sex in 2004 Number and sex in 2009 
M F Total  M F Total  
1 Children <15 years of age       
2 Adults 15-65 years of age       
3 Adults > 65 years of age        
4 Total       
1.7 Educational status of the household members 
No.                    Category Household members number and sex in 
2004 
Household members number and sex in 
2009 
M F Total  M F Total  
1 Illiterate        
2 Literacy program completed       
3 Primary education (grade 1-6)       
4 Junior (grade 7-10)       
5 10th grade complete       
6 Other (specify)       
 Total       
 
1.8 Who participates in the dairy farming activities? ( if the responsible person is more than one for each activity 
please put all the codes) 
s/n activities 1=Father, 2=mother, 3=female child, 4=male child, 5=others 
In 2004 In 2009 
1 Feed collection   
2 Feeding    
3 Cleaning   
4 Dairy health follow up   
5 Herding   
6 Breeding   
7 Milking   
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8 Processing    
9 Sale of dairy products   
10 Sale of dairy animals   
1.9       Which gender group plays a great role in dairy production? Score their role in percentage. 
1. Males------------------ %     2. Females---------------------- %     3. Both almost equally---------------------------- % 
1.10 What kind of agricultural activities are you undertaking?             1. Crop and livestock        2. Only livestock 
production         3. Crop only    4. Other specify 
1.11 Which part of your agricultural activity contributes most to the household income?  By how much (put it in 
percentage)? 
  1. Crop Production------------- %       2. Livestock Production -------------- %   3. Others specify----------------- % 
1.12 Is there farmers’ association and are you a member?                 1. There is and I am a member       2. There is but 
I am not        3. There is none 
1.13 If you are a member what benefits do you get?            1. Credit Service         2. Input Supply   3. Other specify 
2. Land Utilization 
2.1 Do you own land?     (Put)     Yes _______ No _______      
2.1.1 If yes, what was the allocation? (Fill in the table) 
a) In 2004? 
N
o. 
Land allocation Size in  ‘Tsmdi’ (any local measurement) 
      Own Hired in Hired out Crop sharing Total  
irrigat
ed 
non-
irrigate
d 
irrigat
ed 
non- 
irrigate
d 
irriga
ted 
non-
irrigate
d 
irriga
ted 
non-
irrigate
d 
irriga
ted 
non- 
irrigated 
1 Cultiv
ated 
land 
Plot 1           
Plot 2           
Plot 3           
Plot 4           
Plot 5           
Plot 6           
Plot 7           
Total           
2 Grazi
ng 
land 
Plot 1           
Plot 2           
Plot 3           
Plot 4           
Total           
3 Forest           
4 Uncultivated (hilly, 
rock) 
          
 Total farm size           
b) In 2009? 
N
o. 
Land allocation Size in  ‘Tsmdi’ (any local measurement) 
      Own Hired in Hired out Crop sharing Total  
irrigat
ed 
non-
irrigate
irrigat
ed 
non- 
irrigate
irrigat
ed 
non-
irrigate
irrigat
ed 
non-
irrigate
irrigat
ed 
non- 
irrigated 
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d d d d 
1 Cultiv
ated 
land 
Plot 1           
Plot 2           
Plot 3           
Plot 4           
Plot 5           
Plot 6           
Plot 7           
Total           
2 Grazi
ng 
land 
Plot 1           
Plot 2           
Plot 3           
Plot 4           
Total           
3 Forest           
4 Uncultivated 
(hilly, rock) 
          
 Total farm size           
 
3. What were the major crops you grow during different seasons? 
3.1 The rainy season (June-September)? 
A) In 2004 
No.   Crop type        Yield in quintal Price/quintal (Size in ‘Tsmdi’) 
(Only for own) own hired Crop 
sharin
g 
Total 
yield 
Total 
sold 
Harvest 
time 
Off season 
1 Cereals         
2 Pulses         
3 Vegetables         
4 Fruits         
 Others( specify)         
 
 B) In 2009 
No.   Crop type        Yield in quintal Price/quintal (Size in ‘Tsmdi’) 
(Only for own) own hired Crop 
sharin
g 
Total 
yield 
Total 
sold 
Harvest 
time 
Off season 
1 Cereals         
2 Pulses         
3 Vegetables         
4 Fruits         
 Others( specify)         
3.2 The irrigation period (October-May)? 
A) In 2004 
  
98 
 
No.   Crop type        Yield in quintal Price/quintal (Size in ‘Tsmdi’) 
(Only for own) own hired Crop 
sharin
g 
Total 
yield 
Total 
sold 
Harvest 
time 
Off season 
1 Cereals         
2 Pulses         
3 Vegetables         
4 Fruits         
 Others( specify)         
 B) In 2009 
No.   Crop type        Yield in quintal Price/quintal (Size in ‘Tsmdi’) 
(Only for own) own hired Crop 
sharin
g 
Total 
yield 
Total 
sold 
Harvest 
time 
Off season 
1 Cereals         
2 Pulses         
3 Vegetables         
4 Fruits         
 Others( specify)         
 
4. Livestock information 
4.1 What is the number of Livestock you own? 
 
4.2 Major purpose of keeping animals in 2004?            1. for milk purpose          2. For meat purpose         3. For 
traction         4. as source of income       5. Other specify 
4.3 Major purpose of keeping animals in 2009?            1. for milk purpose          2. For meat purpose         3. For 
traction         4. As source of income        5. Other specify 
4.4 How many of each of the following cattle do you have in your herd? 
No.   Livestock type Total number Their sellable value in birr 
  In 2004 In 2009 In 2004 In 2009 
1 Oxen     
2 Cows     
 Local     
 Cross breed     
3 Young bulls     
4 Calves     
5 Heifers     
6 Goats     
7 Sheep     
8 Camel      
9 Equines     
10 Poultry     
16 Bee colonies  (in hive)     
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4.5 What was the trend of dairy producers since your beginning of operation (or 2004-2009)?    
1. Sharply increased                      2. Increased               3. Decreased           4.  Significantly decreased             5. 
No change     
4.6 Does your dairy production profitable?                      1.  Yes                               2.  No 
4.7 What is the trend of your profit on dairy production? 
1.  Sharply increased                       2. Increased                    3.  Decreased                         4.  Significantly 
decreased              5.  No change        
4.8 state the profit in birr in 2004? ________________________ and in 2009? __________________________ 
4.9 For what purpose did you use the money obtained from sell of dairy products? More than one choice is possible 
1.  Saving     2.  Buying food items       3.  Buying clothes     4. School fee    5. House construction    6. 
Buying house furniture   7. Medical fee                   8. All    9. Others specify------- 
4.10 If your answer for Q.4.9 is saving where did you save your money? More than one choice is possible 
1.  at home          2.  Dedebit credit and saving institution           3.  Other banks             4.  Equb              5. 
Cooperatives         6. Others specify------- 
4.11 What additional advantages did you obtained by participating in dairy production?  More than one choice is 
possible 
1.  Buy additional dairy cow   2.  Animal feed    3.  Social Acceptance due to additional income     4. 
Buying domestic animals    5.  Others specify      
4.12 What percent /share of your household expenditure come from the dairy production?  In 2004  -----------------  
and in 2009 ----------------- 
4.13 What was the wealth status of the household before engaging in dairy production in 2004 OR at the beginning 
of engaging in dairy production? 
                  1.  Poor                    2.  Medium                          3.  Rich        4.  Other specify 
4.14 What was the wealth status of the household in 2009?                      1.  Poor                    2.  Medium                          
3.  Rich        4.   Other specify 
s/n Cattle group In 2004   In 2009 
  Number of 
animals 
Type of animals Number of 
animals 
Type of animals 
   1. Local       
2. Cross      
3. exotic 
 1. Local       
2. Cross      
3. exotic 
1 Milking     
2 Dry cows     
3 In calf heifers     
4 Young heifers     
5 Calves Male     
  Female     
6 Steer, oxen/sterile     
7 Bulls      
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Objective 1: To assess the changes in input supply, production technologies, processing of 
dairy products and marketing along the value chain of dairy development in response to 
the overall interventions in Atsbi-Wemberta district. 
Input supply 
 
5. Feeds and feeding 
5.1 in 2004 
5.1.1 What type of grazing system are you using?                         1.  Zero grazing       2.  Semi-grazing     3.  Full 
grazing    4.  Other specify 
5.1.2 What is the source of your dairy feed?                                  1.  Own production      2.  Purchased      3.  Both   
4.  Other specify 
5.1.3 Which crop residue are you using for feed?                    1.  Teff straw      2.  Barley straw      3.  Wheat straw      
4.  Maize stalk       5.  Others specify 
5.1.4 Do you grow fodder crops?                         1. Yes     2. No 
5.1.5 If yes, which fodder crops?                         1.  Grass      2.  Forage legume     3.  Tree legume    4.  Other 
specify 
5.1.6  Where do you grow the fodder crops?          
                1.  back yard      2.  On farm bunds       3.  On irrigation site         4.  On arable land           5.  On private 
gullies    6.  Other specify 
5.1.7 What animal feed production techniques do you know /use? 
1.  Intercropping        2.   Urea straw treatment techniques        3.  on farm forage development        4.  
Forage preservation techniques      5.all    6.   Other specify 
5.1.8 Do you get necessary forage seed and seedlings?                    1.  Yes           2.  No 
5.1.9 Mention some of forage seeds and seedlings you get?       
              
 From where             
 From whom             
5.1.10 If your answer for Q5.1.5 is No, What are your major reasons for not growing fodder crops? 
1.  Insufficient land      2.  Insufficient labor      3.  Insufficient inputs (seed, fertilizer, and cash)      4.  
Insufficient draft animal power 
5.  Feed for animals is adequate 6.  Insufficient information    7.  Other specify 
5.2 in 2009 
5.2.1 What type of grazing system are you using?                     1.  Zero grazing       2.  Semi-grazing     3.  Full 
grazing    4.  Other specify 
5.2.2 What is the source of your dairy feed?                              1.  Own production      2.  Purchased      3.  Both   4.  
Other specify 
5.2.3 Which crop residue are you using for feed?                     1.  Teff straw      2.  Barley straw      3.  Wheat straw      
4.  Maize stalk       5.  Others specify 
5.2.4 Do you grow fodder crops?                               1. Yes     2. No 
5.2.5 If yes, which fodder crops?                               1.  Grass      2.  Forage legume     3.  Tree legume    4.  Other 
specify 
5.2.6  Where do you grow the fodder crops? 
1.  back yard      2.  On farm bunds       3.  On irrigation site         4.  On arable land           5.  On private 
gullies    6.  Other specify 
5.2.7 What animal feed production techniques do you know /use? 
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1.  Intercropping        2.   Urea straw treatment techniques        3.  on farm forage development        4.  
Forage preservation techniques      5.all    6.   Other specify 
5.2.8 Do you get necessary forage seed and seedlings?                 1.  Yes           2.  No 
5.2.9 Mention some of forage seeds and seedlings you get?       
              
 From where             
 From whom             
5.2.10 if your answer for Q5.2.5 is No, What are your major reasons for not growing fodder crops? 
1.  Insufficient land      2.  Insufficient labor      3.  Insufficient inputs (seed, fertilizer, and cash)      4.  
Insufficient draft animal power 
5.  Feed for animals is adequate 6.  Insufficient information    7.  Other specify 
  
5.3 Other sources of fodder 
A)  In 2004? 
Period of time Sources and Utilization 
Source and utilization of fodder resources during the specific period in 
bales ‘ፆር’ 
Utilization of 
supplementary 
feeds 
(byproducts) 
in kg (Wheat 
and corn bran 
and middling) 
 
Source of 
supplementary 
feeds 
Enclosed 
grazing land 
( 
bottomlands) 
“ሰውሒ” 
Enriched 
grazing 
land 
Gullies Area 
closure 
(sloppy 
degraded 
lands) 
Forest 
areas 
Irrigated 
areas 
1=From the 
farmers’ 
association  
2=From the 
ministry   
3=From private 
retailers   
4=From the 
industries 
1st 
quarter 
September         
October         
November         
2nd 
quarter 
December         
January         
February         
3rd 
quarter 
March         
April         
May         
4th 
quarter 
June         
July         
August         
 
B) In 2009? 
Period of time Sources and Utilization 
Source and utilization of fodder resources during the specific period in bales 
‘ፆር’ 
Utilization of 
supplementary 
feeds 
Source of 
supplementary 
feeds 
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Enclosed 
grazing land 
( 
bottomlands) 
“ሰውሒ” 
Enriched 
grazing 
land 
Gullies Area 
closure 
(sloppy 
degraded 
lands) 
Forest 
areas 
Irrigation 
areas 
(byproducts) 
in kg (Wheat 
and corn bran 
and middling) 
 
1=From the 
farmers’ 
association  
2=From the 
ministry   
3=From private 
retailers   
4=From the 
industries 
1st 
quarter 
September         
October         
November         
2nd 
quarter 
December         
January         
February         
3rd 
quarter 
March         
April         
May         
4th 
quarter 
June         
July         
August         
 
5.4 Other sources of fodder  
A) In 2004? 
Period of time Sources and Utilization 
Rank the months 
with the most time 
of purchasing 
supplements 
( Rank 1,2,3…12) 
Purpose of supplementary feeds  
1=for milking cows, 2=For 
pregnant cows 
3=For oxen , 4=For female calves 
5=For shoat  6= for equines 
Monthly expenditure 
on feed supplements in 
‘Birr’ 
Rank of months 
according to the level of 
feed shortage 
(Rank 1,2,3..12) 
1st 
quart
er 
September     
October     
November     
2nd 
quart
er 
December     
January     
February     
3rd 
quart
er 
March     
April     
May     
4th 
quart
er 
June     
July     
August     
 
A) In 2009? 
Period of time Sources and Utilization 
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Rank the months 
with the most time 
of purchasing 
supplements 
( Rank 1,2,3…12) 
Purpose of supplementary feeds  
1=for milking cows, 2=For 
pregnant cows 
3=For oxen , 4=For female calves 
5=For shoat  6= for equines 
Monthly expenditure 
on feed supplements in 
‘Birr’ 
Rank of months 
according to the level of 
feed shortage 
(Rank 1,2,3..12) 
1st 
quart
er 
September     
October     
November     
2nd 
quart
er 
December     
January     
February     
3rd 
quart
er 
March     
April     
May     
4th 
quart
er 
June     
July     
August     
 
5.5     Could you tell why forage is relatively available during the good months 2004 (put the reasons according to 
their rank 1-6) 
1. _             
2. _             
3. _             
4. _             
5. _             
6. _             
 5.6     Could you tell why forage is relatively available during the good months 2009 (put the reasons according to 
their rank 1-6) 
1. _             
2. _             
3. _             
4. _             
5. _             
6. _             
 
6. Water Resources and quality 
6.1 In 2004? 
6.1.1What sources of water are you using for your dairy animals?              1.  The city pipeline      2.  The nearby 
river       3.  Pond      4.  Walls   5.  Other specify 
6.1.2 Do you usually transport the water or bringing the animals to the rivers or pond? 
               1.  Transport the water      2.  Bringing the animals to the river or pond    3.  Other specify 
6.1.3 What is your main water related problem?                           1.  Scarcity      2.  Parasites such as leaches     3.  
Unhygienic/impurity    4.  Other specify 
6.2 In 2009? 
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6.2.1 What sources of water are you using for your dairy animals?               1.  The town pipeline      2.  The nearby 
river       3.  Pond      4.  Walls   5.  Other specify 
6.2.2 Do you usually transport the water or bringing the animals to the rivers or pond? 
1.  Transport the water      2.  Bringing the animals to the river or pond    3.  Other specify 
6.2.3 What is your main water related problem?                     1.  Scarcity      2.  Parasites such as leaches     3.  
Unhygienic/impurity    4.  Other specify  
7. Breeds and breeding 
7.1 What is the breed of your dairy animals in 2004?                             1.  Exotic breeds      2.  Local/indigenous      
3.  Cross     4.  Mixed     5.  Others specify 
7.2 What is the breed of your dairy animals in 2009?                             1.  Exotic breeds      2.  Local/indigenous      
3.  Cross     4.  Mixed     5.  Others specify 
7.3 Do you know the blood level of your exotic and cross dairy animals?                           1. Yes      2. No 
7.4  If yes, indicate the blood level? exotic______________________ cross_________________________ 
7.5 If yes, indicate the source of knowledge in 2004? 
1. From the seller’s oral information      2. From the seller’s history card     3. From district experts/DAs 
(orally)    4. Other specify 
7.6 If yes, indicate the source of knowledge in 2009? 
1. From the seller’s oral information      2. From the seller’s history card     3. From district experts/DAs 
(orally)    4. Other specify 
7.7 Do you know the exotic blood type, which is present in your herd?                              1. Yes     2. No 
7.8 If yes, indicate what it was in 2004?                                 1. Holstein Frisian       2. Jersey       3. Other specify  
7.9 If yes, indicate what it was in 2009?                                  1. Holstein Frisian       2. Jersey       3. Other specify 
7.10 Why do you keep crossbreed animals in your farm in 2004? 
1. They produce higher amount of milk.       2. They produce calves faster       3. They grow better and 
faster.        4. All    5. Other specify 
7.11 Why do you keep crossbreed animals in your farm in 2009? 
1. They produce higher amount of milk.       2. They produce heifer      3. They grow better and faster.        
4. All    5. Other specify 
7.11 Do you have different problems with the different breeds of your animals?                           1. Yes      2. No 
7.12 If yes, which are the problems? (Only one best answer) 
Problems  In 2004 In 2009 
 1=Local   2=Cross    1=Local   2=Cross    
Internal parasite   
External parasite   
Heat stress   
Require more feed   
7.13 Why do you mainly keep local cows in your herd?  
A) In 2004 ---------------------------------------------------------------) In 2009 --------------------------------------------- 
1. They produce bull calves for replacement of oxen         2. They are used to produce crossbred calves        
3. They are easy to manage      4. They produce milk with better fat content        5. They are resistant to 
disease       6. All   7. Other specify 
7.14 From where did you get the cross bred animals originally? 
1. Using AI service from office of agriculture and rural development       2. Purchase of cross breed bull       
3. Purchase of cross breed cow or heifer       4. Using cross breed bull from the surrounding        5. Other 
(specify) 
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7.15 What kind of breeding technique do you prefer?                   1. Artificial insemination         2. Natural mating      
3. All equally      4. Other specify   
A) In 2004 ------------------------------------------------------------- B) In 2009 ---------------------------------- 
7.16 How do you get your bull service for your cows? 
1. Own bull       2. Bull owned in common       3. Bull owned by a neighbor         4. From bull station      5. 
Others sources specify 
A) In 2004 -------------------------------------------------------------- B) In 2009 --------------------------------------------- 
7.17 When you want to cull your own dairy cow, what criterion do you use in selecting the one to dispose? 
1. Old age       2. Sickness      3. Low milk production       4. Infertility         5. Other (specify) 
7.18 Did you have adequate AI service in your area?                   1. Yes     2. No 
A) In 2004 ------------------------------------------------------------ B) In 2009 --------------------------------------------- 
7.19 Did you use AI service in your area?                        1. Yes   2. No  
A) In 2004 -------------------------------------------------------------- B) In 2009 --------------------------------------- 
7.20 Is yes, why do you use AI? 
1. I do have access to AI service      2. It is simpler than raising a bull        3. It is more economical than a 
bull service      4. I do not have a bull       5. All         6. Other specify 
A) In 2004 --------------------------------------------------------------- B) In 2009 --------------------------------------------- 
7.21 If No, why don’t you use AI? 
1. I have no access to AI service       2. The efficiency of AI service is not good       3. I do not want to use 
AI services because of cultural reasons       4. I have a bull, which I can also use for other purposes      5. 
Other specify 
A) In 2004 -------------------------------------------------------------- B) In 2009 --------------------------------------------- 
7.17   were you satisfied with the AI service in your area?                             1. Yes          2.No 
A) In 2004 -------------------------------------------------------------- B) In 2009 --------------------------------------------- 
7.18   was there any problem regarding to AI service? Mention. 
A) In 2004 
1. _             
2. _             
3. _             
4. _             
5. _             
6. _            
B) In 2009 
1. _             
2. _             
3. _             
4. _             
5. _             
6. _             
8. Access to credit and inputs 
8.1 In 2004 
8.1.1 Did you have access to credit for dairy production purpose?                   1. Yes         2. No                                                          
8.1.2 If yes, from where did you get the credit? (Multiple responses is possible)         
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1. Dedebit Credit and Saving Institution     2.Individuals      3.NGOs      4.Credit and saving association       
5.cooperatives     6. Other (specify) 
8.1.3 For what purpose do you borrow the money? (Multiple answers is possible) 
1. To purchase dairy cow    2. To buy feed    3. For AI, vaccine and treatment services    4. To buy 
supplementary green feeds    5. To buy concentrates    6. Others specify 
8.1.4 Did you use the loan for the intended purpose?                              1. Yes         2. No 
8.1.5 If No, what was the reason? 
             
             
             
             
8.1.6 Have you paid the loan?                          1. Yes      2.No       
8.1.7 If No, what is the reason?            
8.1.8 Which type of inputs did you use for dairy production (respondents can give multiple responses, please write it 
sequentially)      
             
             
             
             
8.1.9 From where did you get these inputs? (Multiple responses is possible)         
1. Development agents        2. District OoARD       3.  private suppliers         4.    Other NGOs (specify)  
8.1.10   was there any problem regarding credit and input delivery service? Mention. 
1. _            
2. _            
3. _            
4. _            
5. _            
6. _          
8.2 In 2009 
8.2.1 Did you have access to credit for dairy production purpose?                                  1. Yes         2. No         
8.2.2 If yes, from where did you get the credit? (Multiple responses is possible)         
1.   Dedebit Credit and Saving Institution     2.   Individuals      3.   NGOs      4.  Credit and saving 
association       5.   cooperatives     6. Other (specify) 
8.2.3 For what purpose do you borrow the money? (Multiple answers is possible) 
1. To purchase dairy cow    2. To buy feed    3. For AI, vaccine and treatment services    4. To buy 
supplementary green feeds    5. To buy concentrates   6. Others specify 
8.2.4 Did you use the loan for the intended purpose?                                  1. Yes         2. No 
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8.2.5 If No, what was the reason? 
             
             
             
            
8.2.6 Have you paid the loan?                   1. Yes all my loan       2.Yes part of my loan     3. No I didn’t       
8.2.7 If No, what is the reason?           
8.2.8 Is there a possibility for you to borrow money from the credit institutions for dairy purpose for the second 
time? 
1. Yes from similar institution      2. No from the same institution      3. Yes from different institution      4. Loan 
not allowed for the second time at all   5. Other specify  
8.2.9 Which type of inputs did you use for dairy production (respondents can give multiple responses, please write it 
sequentially)      
             
             
             
            
8.2.10 from where did you get these inputs? (Multiple responses is possible)         
1. Development agents        2. District OoARD       3.private suppliers         4.Other NGOs (specify)  
8.2.11   was there any problem regarding credit and input delivery service? Mention. 
1. _            
2. _           
3. _            
4. _             
5. _             
6. _             
Production Technologies 
 
9. Dairy cow’s performance 
9.1 How many times did you milk your cows per day? In 2004, 
1. Morning only     2. Morning and evening     3. Morning, mid day and evening    4. Others specify--------- 
9.2 How many times did you milk your cows per day? In 2009, 
1. Morning only     2. Morning and evening     3. Morning, mid day and evening    4. Others specify--------- 
9.3 milk production  
Milking period  Liter per day in 2004 Liter per day in 2009 
Morning   
Mid day   
evening   
Other period   
9.4 How many months of lactation do you normally have? 
  
108 
 
Breeds In 2004 In 2009 
 1=1-3 months,    2=4-6 months,   3=7-9 
months,    4=9-10 months,    5=More than 
ten months 
1=1-3 months,    2=4-6 months,   3=7-9 
months,    4=9-10 months,    5=More than 
ten months 
Local    
Cross breed   
 
9.5 Did you intend to increase your level of milk production in 2004?                              1. Yes         2. No 
9.6 If yes, indicate why?                             1. It maintains food production for the household     2. It is profitable 
(income generation) 3. Other specify 
9.7 If no, indicate                        1. It is not as the crop production      2. It is not profitable 3. Other specify 
9.8 Did you intend to increase your level of milk production in 2009?                      1. Yes         2. No 
9.9 If yes, indicate why?                   1. It maintains food production for the household     2. It is profitable (income 
generation) 3. Other specify 
9.10 If no, indicate                              1. It is not as the crop production      2. It is not profitable 3. Other specify 
9.11 What is the main constraint out of the following constraints for your dairy production? 
1. Feed shortage    2. High feed prices     3. Disease     4. High medicament cost     5. Shortage of land for 
grazing or forage development        6. Lack of capital      7. Inefficient breeding services     8. Market 
availability     9. All   10. Others specify 
9.12 Could you rank the most important ones?                           1. Feed shortage ________       2. Diseases _______      
3. Shortage of land _______        4. Financial short fall _______        5. Market ________  6.other specify _____ 
9.13 What is your source of knowledge on dairy cows management?                  1. Training           2. Experience 
sharing tour         3. A neighbor     4. Other (specify) 
9.141 If your answer is either training or experience sharing tour or both, who organize it? By who does it 
organized? 
             
              
9.15 If your answer for Q 9.13 is neighbor, how did he/she acquire the knowledge on dairy cows management? 
1. Training           2. Experience sharing tour         3. A neighbor        4. Other (specify) 
10. Calf rearing practices 
10.1 At what age do you normally wean your calf? 
Breeds In 2004 In 2009 
Local    
Cross breed   
10.2 Which method do you use for pre-weaning milk feeding? 
Breeds In 2004 In 2009 
 1=Bucket feeding              2=Partial 
suckling 
1=Bucket feeding              2=Partial 
suckling 
Local    
Cross breed   
10.3 After weaning, what do you do with male calves? (this is only for cross breed calves) 
Breeds In 2004 In 2009 
 1=Sell          2=Fatten them          3=Sell 
as sire 
1=Sell          2=Fatten them          3=Sell 
as sire 
Local    
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Cross breed   
10.4 Could you list all the necessary management practices you do with calves? 
A) In 2004, 
             
             
             
             
              
A) In 2009, 
             
             
             
             
             
             
             
11.  Dairy cattle health problems  
11.1 What is the main disease mainly affects your dairy production? 
Type of dairy animal In 2004 In 2009 
 Main disease  
1=Anthrax  , 2=Blackleg , 3=Foot and mouth 
disease  , 4=Brucellosis , 5=Mastitis  , 6=Internal 
parasites, 7=external parasites,  8=others 
(mention) 
Main disease  
1=Anthrax  , 2=Blackleg , 3=Foot and mouth 
disease  , 4=Brucellosis , 5=Mastitis  , 6=Internal 
parasites, 7=external parasites,  8=others 
(mention) 
Lactating   
Pregnant    
Calves   
Bull    
11.2 Do you use any traditional or herbal remedies for your cattle in 2004?                                1. Yes     2. No 
11.3 If yes why?                        1. Vet. Services were not available     2. Vet costs were high     3. Vet medicaments 
were not effective for such disease 
11.4 Do you use any traditional or herbal remedies for your cattle in 2009?                     1. Yes     2. No 
11.5 If yes why?                        1. Vet. Services were not available     2. Vet costs were high     3. Vet medicaments 
were not effective for such disease 
11.6 Do you use any veterinary services?                        1. Yes    2. No 
11.7 From where do you get vet services in 2004?                1. Government institution     2. Private Vets.     3. NGOs 
extension services     4. Others 
11.8 From where do you get vet services in 2009?                1. Government institution     2. Private Vets.     3. NGOs 
extension services     4. Others 
11.9 How many animals did you lose in 2004 because of diseases? 
1. Calves_________     2. Heifers ___________     3. Milking cows____________ 4. Dairy 
bulls__________    
11.10 How many animals did you lose in 2009 because of diseases? 
1. Calves_________     2. Heifers ___________     3. Milking cows____________ 4. Dairy 
bulls__________    
11.9 Are you satisfied with the vet services you get in 2004?                    1. Yes             2. No 
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11.10 Are you satisfied with the vet services you get in 2004?                  1. Yes             2. No 
11.11 If No, why?  List your points of unsatisfaction? 
A) In 2004, 
             
             
             
             
             
A) In 2009, 
             
             
             
             
             
 
Processing of dairy products 
 
12. Milk processing and utilization 
12.1 How much milk is produced per cow per day in your herd on the average, in 2004?                       1. 1-5 liters     
2. 6-10 liters     3. >10 liters    4. Others specify 
12.2 How much milk is produced per cow per day in your herd on the average, in 2009?                       1. 1-5 liters     
2. 6-10 liters     3. >10 liters    4. Others specify 
12.3 Who makes decision in the dairy product with regard to consumption in 2004?                              1. Husband    
2. Wife   3. Children   4. Others specify 
12.4 Who makes decision in the dairy product with regard to how much to sell in 2004?                        1. Husband    
2. Wife   3. Children   4. Others specify 
12.5 Who makes decision in the dairy product with regard to consumption in 2009?                               1. Husband    
2. Wife   3. Children   4. Others specify 
12.6 Who makes decision in the dairy product with regard to how much to sell in 2009?                        1. Husband    
2. Wife   3. Children   4. Others specify 
12.5 How is the milk consumed?                        1. Alone      2. With meals     3. As an additional food 4. Others 
specify  
12.6 How is it utilized? 
Milk utilization pattern In 2004 In 2009 
 Amt in lit/day Amt in lit/day 
Total milk produced   
For fluid milk sells    
For home consumption   
For processing   
For calf feeding   
 For other purposes   
12.7 Are there seasonal variations in milk market pattern?                        1. Yes      2. No 
12.8 If yes, indicate 
Variations In 2004 In 2009 
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 Period (months) Average price/lit Period (months) Average price/lit 
Highest price of milk      
Lowest price of milk     
     
12.9 Do you process your milk?                  1. Yes       2. No 
12.10  At what time interval did you process the milk in 2004?                      1. Every day      2. Every two days       
3. Every three days   4. Other specify 
12.11 At what time interval did you process the milk in 2009?                       1. Every day      2. Every two days       
3. Every three days   4. Other specify 
12.12 What materials do you use to process the milk? (you can put the name in Tigrigna)   1. Clay pot      2. 
Plastic container       3. Metal container       4. Other (Specify) 
Marketing 
13. Dairy marketing 
13.1 Do you have marketing information in 2004?                  1.  Yes      2.  No 
13.2 If yes, at what time interval do you get the information                1.  Daily       2.  Weekly      3.  Bi-weekly      4.  
Monthly      5.  Other (specify) 
13.2 From whom did you get the market information?                         1. DAs       2. PA administration        3.district 
experts     4.  Radio   5. Others (specify) 
13.4 What type of information did you get?               1. Price information        2. Market place information        3. 
Buyers’ information         4. Other (specify) 
13.5 was the information valuable/were you satisfied?                1. Yes           2. No 
13.6 If No, why?             
13.7 Do you have marketing information in 2009?                      1.  Yes      2.  No 
13.8 If yes, at what time interval do you get the information              1.  Daily       2.  Weekly      3.  Bi-weekly      4.  
Monthly      5.  Other (specify) 
13.9 From whom did you get the market information?                       1. DAs       2. PA administration        3.district 
experts     4.  Radio   5. Others (specify) 
13.10 What type of information did you get?                    1. Price information        2. Market place information        
3. Buyers’ information         4. Other (specify) 
13.11 was the information valuable/were you satisfied?                 1. Yes           2. No 
13.12 If No, why?           
      
13.13 For whom do you sell your dairy products? 
products In 2004 In 2009 
1=To individuals (civil servants, and public   2= To  
retailers    3=To private processing     4=To others 
1=To individuals (civil servants, and public   2= To  
retailers    3=To private processing     4=To others 
Fluid milk ( ፃልጣ ፀባ)   
Yoghurt-like sour milk (ርጉኦ)   
Butter (ጠስሚ)   
Butter milk (ዓውሶ  ወይ 
ሕቛን) 
  
Local cottage-type cheese 
(ኣጅቦ) 
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Whey (ማጨባ)   
 
13.14 What criterion do you mostly use in selecting your milk/milk products marketing out let in 2004? 
1. Price     2. Distance     3. Reliability     4. Long term contract 
13.15  Which method are using for the delivery of your milk in 2004? 
1. I or another member of the family delivers it     2. Collected by consumers or purchasers     3. Taking to 
the market    4. Other specify 
13.16 Which transport means are you using to transport your dairy products for sale most of the time in 2004? 
             1. Public transport     2. Traveling on foot     3. Using pack animals  4. Other specify 
13.17 What criterion do you mostly use in selecting your milk/milk products marketing out let in 2009? 
1. Price     2. Distance     3. Reliability     4. Long term contract   5. Other specify 
13.18  Which method are using for the delivery of your milk in 2009? 
1. I or another member of the family delivers it     2. Collected by consumers or purchasers     3. Taking to 
the market    4. Other specify 
13.19 Which transport means are you using to transport your dairy products for sale most of the time in 2009? 
             1. Public transport     2. Traveling on foot     3. Using pack animals  4. Others specify 
Objective 3: To assess the capacity of dairy producers in response to emerging 
opportunities and challenges along the value chain in Atsbi-Wemberta district. 
Extension services 
14. Dairy extension services 
14.1 Do you have contact with extension agent?   (Put)     Yes _______ No _______      
14.2 If yes, how many times do you contact per month in 2004? ________per month 
14.3 If yes, how many times do you contact per month in 2009? ________per month 
14.4 If No, why in 2004? 
_____________________________________________________________________________________________ 
Why in 2009? 
_____________________________________________________________________________________________ 
14.5Who assisted you while you are participating in the improved dairy development? Show in rank 
No Category Rank in terms of providing 
In 2004 In 2009 
Acquiring 
dairy cows 
Advisory 
service 
Technical 
assistance 
Acquiring 
dairy cows 
Advisory 
service 
Technical 
assistance 
1 Agricultural and Rural 
development office 
      
2 Non-Governmental 
Organization 
      
3 Research Center       
4 Neighbor       
5 Relatives       
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14.6 Which extension media helped you most to learn about dairy? 
No  Category  Rank  
In 2004 In 2009 
1 Extension agent   
2 Radio   
3 Field day   
4 Television   
5 Printing materials   
14.7 When did you start the dairy farming? _____________________________________________________ 
14.8 What are your reasons for engaging in the dairy production?  
1. To increase the household income       2. To safeguard the family against risk such as drought       3. To use the 
animal products as the source of food   4. Other specify 
14.9 Did you have any formal training in dairy production?                        1. Yes      2. No 
14.10 If yes, for how long time did you take the training?  Specify the number of days-------------------------------- 
            1. For a few days        2. For a few weeks       3. For a month 4. Other specify 
14.11 Where did you take the training? 1. At the FTCs  2. At District level 3. At the Zone level  4. At region level 
5. Other specify 
14.12 What were contents of the training? 
1. _             
2. _             
3. _             
4. _             
14.13 How do you get information on dairying production most of the time in 2004?  
1. Radio        2. Newspaper       3. From farmer’s association        4. From extension agents       5. From 
neighboring farmer    6. None    7. Other specify 
14.14 How do you get information on dairying production most of the time in 2009?  
1. Radio        2. Newspaper       3. From farmer’s association        4. From extension agents       5. From 
neighboring farmer    6. None    7. Other specify 
14.15   was there any problem regarding the dairy extension service? Mention. 
A) In 2004 
1 _             
2 _             
3 _             
4 _             
5 _             
6 _             
B) In 2009 
1 _             
2 _             
3 _             
4 _             
5 _             
14.16 What is the trend on knowledge of dairy producers on responding to emerging challenges in the dairy 
production? 
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1. Sharply increased                       2.Increased                    3. Decreased                         4. Significantly 
decreased              5. No change  6. Other specify      
Questions to group of key informants, DAs and district level experts 
Objective 4: To define the roles and relationships of various stakeholders/actors in 
developing the dairy production-marketing system along the value chain in Atsbi-
Wemberta district. 
15. Configuration of Actors 
15.1  Who were the current actors involved in the intervention?  
15.2  What are the roles, responsibilities and activities of the various actors regarding to dairy interventions? 
15.3  What are the expectations of the different actors? 
15.4  What are the modalities of operations including established formal and informal rules? 
15.5  What has been their value added to the system? 
15.6  What are their weaknesses? 
15.7  What gap did the stakeholders fill in the dairy development? 
15.8  What has been the impacts exhibited due to the role of stakeholders? 
 Checklists for questions to group of key informants, DAs and district level experts 
 
1. What are the opportunities regarding the dairy development in Atsbi-womberta district? 
2. What is the level of capacity of the dairy producers to manipulate the opportunities they deal within to their 
benefit? 
3. What challenges do the dairy producers in Atsbi-womberta district face most? 
4. What possible and effective solutions do they employ to deal with the challenges they face from time to 
time? 
5. List the various stakeholders who participated in developing the dairy sector in Atsbi-womberta district? 
6. What roles does each of these stakeholders have? List in respect to each stakeholder? 
7. What was the relationship between stakeholders? 
8. Do you think that dairy extension receives equal attention to other Crop/livestock Commodities?            
9. What types of extension methods you often use for promoting the dairy?  (Individual, group, mass 
extension methods) 
10. How do you organize them? (Training, demonstration, printing materials) 
11. How do you identify target groups? 
12. Do you have dairy experts? 
13. Is your organizational structure encourages dairy expert? 
14. Does your dairy expert have the necessary equipments and teaching tolls? 
15. What are the serious problems regarding the dairy development in the district?  How do you overcome such 
problem? 
16. How about the trends of number dairy cows and production? Is it increasing?  or decreasing? What are the 
reasons for increasing or decreasing? 
17. Farmer to farmer interaction, how they exchange their experience? 
18. Does the existing FTC (Farmers Training Center) in the district include dairy? 
19. How about the performance of DA graduated from different training centers? 
20. What are the trends of dairy producers? Increasing, decreasing? 
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21. In what way does credit help in developing the dairy sector?  
22. Is there any period you have problem of marketing your milk? 
22.  The major months when milk marketing problems exhibited? 
23. Main reasons for milk marketing problems 
24. What are the price differences, intensity and income difference during the fasting and non fasting period? 
 
 
